













































Protected. Dirt and dripping liquids are 
ever-present enemies of motor operation 
n locations like this. But the smoothly 
ontoured, cast iron frame this Tri-Clad 
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BUILT FOR PROTECTION FIRST..TO LAST 


ON PUMPING JOBS 
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The extra protection of 
TRIVCLAD MOTORS 
helps keep pumps delivering 


NOW—before you buy mot: 
time to solve your pump-m 
lems. Wherever continuous 

essential to your productio1 
pumps must operate under 

ditions—your motors must 
against 1) physical damage, 2 
breakdown, 3) operating wear 


Here’s where the extra-prot« 
tures of Tri-Clad motors wi 
get the triple-shift operatior 
Their cast-iron frames and end s! 
clude falling objects and drippi: 
their windings, of Formex wir: 
sistant to oil, moisture, and | 
their improved bearings, com; 

in cast iron, are protected 
entry of dust and dirt. All th 
add up to extra staying power 
where 24-hour production is ess 


How to Get Motors Quicker 
USE STANDARD MOTORS. Whereve 


possible, select standard, open, sleeve 
bearing motors. Building fewer 

means faster and greater prod 
motors for war work. 


PLACE ORDERS EARLY. Order the 


tors when you order, or plar 
equipment they are to drive 


SEND PROPER PRIORITY. Be 
priority papers accompany 
and that the priority rating reflects ' 
urgency of the motor’ use in the wor 


CHECK G.E. for warehouse stocks. 4 
supply of many standard motors 
kept on hand to meet urgent wa 
Perhaps the motor you want 
with a few simple changes, is availct 
for immediate shipment. 
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General Electric, Schenectady 
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How to keep your Jennings Heating Pumps 
in First Class operating condition for Duration... 
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YOUR JENNINGS 
RETURN LINE VACUUM HEATING PUMPS 


are an important part of plant or building equipment. They cannot 
be easily replaced and must last for a long time. Jennings Pumps 
are designed for long life, and have extra capacity which will 
count when it may be difficult to maintain lines and equipment 
free from leaks, but to give full service they must have proper care. 


Now that these pumps have been in service all winter on 
the heating system, they should have a thorough inspection. 
Special attention should be given to the bearings, as no wearing 
contact occurs in a Jennings Pump as long as the ball bearings 
are properly maintained. 

In most cases Jennings Pumps will require only the check- 
up we have recommended. If additional adjustments or repairs 
are found to be necessary, they should be undertaken at once. 
Do not wait until both time and materials are running short. Nash 
Service Branches are established throughout the United States. 
If you do not know the address of the one nearest to you, write 
directly to this office. Nash Service is yours to command, NOW. 





SERVICE POINTERS 


A) LUBRICATE PUMP AND MOTO# 
BEARINGS . . . Check bearing 
for end play, or radial play, and be sur: 
they contain no grit, or foreign matter 
If found to be clean and in good condi 
tion, fill with proper non-acid grease |v 
bricant. If motor has oil lubricated bea: 
ings, flush out with fresh oil, and refi! 


2) CLEAN STRAINER AND STRAINER 
SCREEN .. . Clean strainer wel! 
and strainer screen. If screen is found to 
be worn, and has passed foreign mat 
ter, thoroughly flush both receiving tank 
and pump casing. Drain plugs are con 
veniently located . . . Damaged screen 
should be repaired or replaced at once 


3) RENEW STUFFING BOX PACKING 
... Remove old packing and clean 
stuffing box. Fill with new loose-woven 
graphite-impregnated stuffing box pack- 
ing, in individual rings. Be sure joints are 
staggered, and that ends butt properly 
without over-lapping. Do not finally tight- 
en gland until pump is again in operation 


A) HAVE MOTOR AND CONTROL IN- 
SPECTED ... Have an experienced 
electrical service man go carefully ove: 
motor and control. Follow his recommenda. 
tions and if repairs or replacements are in- 
dicated, have the work done immediately. 


oO CHECK OPERATOR'S INSTRUC. 
TION BOOK... If operating instruc- 
tions originally furnished with the pumps 
have been lost, write to us at once for a new 
copy for each pump. BE SURE TO FURNISH 
US THE TEST NUMBER OF EACH PUMP, 
as stamped on the pump name plate 


6 IF PUMPS REQUIRE REPAIRS . . 

and you do not know the address 
of our nearest Service Branch, notify us 
at once, and we will have our Service 
Engineer get in touch with you without 
delay . . . There are well equipped Nos! 
Service Branches in most principal cities 
ready to give you every possible help 


NASH ENGINEERING COMPANY 


254A WILSON ROAD °° 


SOUTH NORWALK, 


CONN. 
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HE DRYING OF FOODS 


SUUMMARY—The importance of food 
drying has predominated in times of 
war, present practice in the field having 
received its development and expansion 
during the Boer War and World War I. 
[he great need for large supplies of con- 
eentrated foods for our armies and those 
of our allies—and our civilian allies 
has ereated a tremendous demand for 
dried foods. . . . There is a big field 
for more engineering attention to food 
drying problems, and heating, air condi- 
tioning, and piping are all involved. For 
this reason, Heatinc, Pipinc & Air Con- 
pITIONING presents in a group of articles 

of which this is the first—a compre- 
hensive and practical review of food dry- 
ing today. The author has specialized 
in the subject of drying, and is connected 
with the technical division of the engi- 
neering department at E. I. du Pont de 
Nemours & Co. 


lie GREAT need for large supplies 
of concentrated foods for our 
urmies, for the armies of our allies, 
and for our civilian allies in other 
lands has created a tremendous de- 
mand for dried foods. Curtailment 
of materials necessary in the pro 
duction of canned goods likewise 
has served to increase the impor 
tance of drying as a means of pre 
serving food supplies. 

The drying of foods has many 
advantages, though there are still 
problems to be solved in connection 
with the preservation of the vitamin 
content and the flavor of the dried 
product (3,17)*. Much has been 
done in the past 20 years to im- 
prove the quality of dried foods. In 
the early stages of food drying, the 
product was often not only unpalat- 
able and off-flavor but during dry- 
ing and storage it readily lost much 
of its vitamin C and carotene con- 
tent. Extensive research has been 
done in an effort to eliminate these 
undesirable results, and today dried 
foods not only retain a higher per- 
centage of the fresh food value, but 
after they have been reconstituted 
are palatable. 

However, complete information 
is not vet available regarding the 
proper methods of preparing, dry- 
ing, and storing foods. Briefly, it 
is known that certain enzyme de- 
activation must occur before dry- 
Ing if the dried food is to be stored 
iny length of time, and it has re- 
cently been found (17) that the 
vitamin C content of dried vege- 


nen ‘ . 
Numbers in parentheses refer to references 
t end of this article 
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War Creates Tremendous Demand for Dried 





3 
Foods to Save Shipping and Storage Space, 
Prevent Spoilage ...... W. R. Marshall, dr., 
Describes the Many Problems Involved 
tables may be retained better 1 the \ relation { the 
are stored in the absence of an search o1 od drying 1 i 
storage in an inert atmosphere, necessity b onside else ‘ 
such as nitrogen or carbon dioxide, \ picture [ present engineet 
would also probably aid in retain practice in tood drying 1] bo 
ing the carotene content sented in several article 

Much could be written about we will deal wit! ethod pre 
food drying and its ramifications paring foods for drying, general 
rhis discussion, however, will deal characteristics of the drying 
primarily with the drying operation ation, and the 
and its engineering aspects, and equipment suitable tor ) ng 
only secondarily with the processes Next, we will considet 
prior and subsequent to drying mentals of drving and the 
The important phases ol food cation to the proper desig: 
chemistry and nutrition and thei operation of food dryers 
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Reasons for Drying 
Foods 


The importance of food drying 
has predominated in times of war. 
Present practice in the drying of 
foods received its development and 
expansion during the Boer War 
and the first World War. The sig- 
nificance which Germany has at- 
tached to the drying of foods was 
reflected in a food drying symposi- 
um held in December, 1940. A 
brief summary (8) of the 12 papers 
delivered at this meeting serves to 
indicate the extent to which food 
drying is being utilized and investi- 
gated in that country. 

One of the chief reasons for dry- 
ing foods, at the present time, is 
to reduce their weight and volume 
for shipping and storage purposes. 
Some idea of the reduction in the 
weight of after they 
have been dried may be gathered 
from the accompanying table (14). 
It is apparent from these figures 
that marked economies in shipping 
can be effected by drying foods that 
are to be transported great dis- 
tances, and with the present de- 
mands on ships and ship space 
these figures assume added signifi- 


vegetables 


cance. 
One of the most striking ex- 
amples of the reduction of weight 
and volume for shipping purposes 
is the case of dried milk. A quart 
of fluid milk weighs about 34.4 oz; 
when dried to a powder, its weight 
is 3 oz and it occupies a volume of 
about three-fourths of a cup. 
Roughly, 1 Ib of milk powder will 
furnish 5 qt of reconstituted milk. 
Dried milk must be properly pack- 
aged because of its hygroscopic 
character in the powdered form. 
Another equally important rea- 
son for reducing the moisture con- 
tent of foodstuffs is to prevent 
spoilage and decomposition during 
storage. Lssentially, spoil 
because of the growth of molds and 
By reducing the water 
percentages, the 


foods 


bacteria. 


content to low 


~ 


water soluble solids may be con- 
centrated sufficiently to prevent 
further bacteria and mold activity. 
Drying, however, does not neces- 
sarily prevent the action of en- 
zymes, which are present in all 
foodstuffs, and since these bodies 
are capable of changing the com- 
position, color, and flavor of foods 
after drying, special attention must 
be given to them in connection with 
the drying problem. 

Foods are also dried when the 
total amount of food on hand is 
too small to be preserved economi- 
cally by canning, or when drying is 
a step toward further processing. 

Equally as important as fruits 
and vegetables in the field of food 
drying are the energy and bone 
building substances, such as meats, 
eggs, and milk. The physical state 
of eggs and milk requires drying 
methods and equipment which dif- 
fer radically from those used in 
drying solids. An incomplete list 
of other foods which may be dried 
includes baking powder, beef ex- 
tracts, beverage powders, butter, 
candy, casein, coconuts (shreds), 
fish, garlic, gums, hops, malt ex- 
tract, noodles, nuts, pectin, salt, 
soups, spaghetti, starch, sugar, 
wheat, and yeast. 


General Operations 
Prior to Drying 


There are certain preparatory 
and pretreatment processes prior to 
drying which are of a general na- 
ture for most kinds of fruits or 
vegetables, and for certain other 
foods. These prior processes are 
briefly presented herewith in the 
form of a flow sheet, which is in- 
tended to depict the material as it 
proceeds toward the drying opera- 
tion. Knowledge of these processes 
is important in any layout problem, 
and the drying operation is often 
greatly benefited by a proper ar- 
rangement and understanding of 
the processes preceding it. 

In most cases the pretreatment 
operation and its purpose are self- 
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explanatory. However, a few com- 
ments should be made with regard 
to the operations of blanching and 
sulfuring. 

The purpose of blanching was in 
timated previously when it 
noted that drying alone does not 
always prevent enzymatic actio 
from spoiling stored fruits and 
vegetables. In order to inactivat 
the enzymes so that they will no: 
continue to catalyze decomposition 
processes after drying, the process 
of blanching is used prior to drying 
This process consists of applying 
live steam, or in some cases hot 
water (190-212 F), directly to th 
fruit or vegetable. Blanching may 
be performed directly in the drye: 
itself or as a continuous operatior 
prior to drying. Blanching in th 
dryer is not especially 
because no means of washing alte: 
blanching can be used. In addition 
corrosion will be a significant prol 
lem. Hot water blanching is un 
desirable because it tends to dissolve 
valuable minerals and water soluble 
vitamins. It is the blanching prox 
ess which has made the drying of 
vegetables feasible and economica! 
during the past 10 years (2). 

Sulfuring is an operation designed 
to prevent the discoloration of light 
colored fruits such as apricots 
peaches, pears, apples, and some 
times grapes and figs. In addition to 
preventing discoloration, sulfuring 
also causes the cell membranes 
the fruit to become permeable 
water, thus facilitating the mov 
ment of the water through the fruit 
to the surface of drying. Sulfuring 
is carried out in an enclosed cham 
ber in which sulfur is burned iv 
shallow pans to furnish large quan 
tities of sulfur dioxide. 

For further description of thes« 
operations prior to drying, with 
special reference to specific fruits 
and vegetables, the work of Cruess 
(7) is recommended, and also th 
recent publication of the U. S. D: 
partment of Agriculture by Chac 
Noel, and Pease (4). 

In the drying of milk, 
preparatory measures are general! 
not required, although recent studi 
of Jack and Henderson (9) indicat 
that certain types of treatment in 
prove the quality and prolong t! 
keeping time of whole dried milk 

One of the most recent innov: 
tions in food drying brought abou 
by World War II is the producti 


Was 


desirab| 


speci i! 
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Product | Met hod of Preforming Average Particle Size Temperature of Drying Time--Hr Initiel Moisture Finel Moisture 
or Subdivision Before Drying Drying Air*® (Test Time to Final Content, Per Cent, ontent, Per nt, 
| F Moisture Content) Bone Dry Basi Bone Dry Pe 
} : | NE B= non mths | 
UPPER LEFT | Cubed or Diced 1/4 in. cube | 200-160 DB 2 437 
De ee | 120-95 WB 
Potatoes | Stripped (Julienne 1/4 in. sq x 3/4 to |} 200 DB - 120 WB 4.5 43° 
(Idaho) ws Style) 2-1/2 in. long c 160 DB - 95 WB 
Riced 1/8 in. dian. 200 DB - 120 ¥B 
160 DB - 95 ™B 0.93 406 “ 
a FH —  - — 4 — + 
LOWER LEFT Sliced 1/4 in. thiek x 1-1/2 180 DB - 120 WB 
c to 2 in. dian. 160 DB - 90 WB 3.35 55% g 
errots ; _ + ; 
Cubed or Diced 1/4 in. cube 180 DB - 120 ¥B 
. Fas ‘Ly Sarena 160 DB- SOB | 2.25 617 
UPPER RIGHT | Cubed or Diced 1/4 in. cube 160 DB - 120 WB 
Beets | 160 DB - 95 ¥B 8.¢ $1 : 
LOWER RIGHT Chopped | Irreguler pieces 
0 1/2 in.-3/4 in. thick 150 3.6 164 
Cuteken = | “Ground throu ae 
3/16 in. holes | 3/16 in. extrusions | 150 | 1.0 1% . 
“Two different temperatures are involved in some ceses, since in through-circuletion drying it is possible to control the drying te« retures e 
various points in the drying process end in the dryer; e.g., in the initiel stages higher temperetures may be used then the permissible fine) 
drying tempereture. 
of concentrated orange juice. This Certain preliminary preparations In drying s me 
process is being performed by a are necessary in the drying of eggs » melt it first. D c en px 
plant in Florida. The product is depending upon whether the yoke ormed unde ( 
said to resemble a yellow or orange and albumen are to be dried sepa lissolved gases det eve 
jelly which is about 13 times as rately or together. The methods subseque x rt 
concentrated as naturally occurring and standards for drying eggs have water and s 
orange juice. It is produced under heen outlined by Mulvany (12) 1 reconstituted | 
vacuum and at low temperatures, l.emons may be dried to a powder vhich is s ’ ible use 
which is one of the methods cur- which is then mixed with a sugar Py 
rently used for drying blood such as corn sugar. When water is eats consis 
plasma. It is claimed to cost the added to the mixture, a close ap d g 
consumer one cent per ordinary proximation to the original juice is s now der w ttempt t 
size glass. obtained. solve the 1 1 9 we 
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pieces of meat, such as whole sides 
of beef. The meats dried at the 
present time are primarily beef and 
pork, The method of drying as spe- 
cified by the American Meat Insti- 
tute is essentially as follows: The 
meat is first ground, and then pre- 
cooked for at least 30 min at not 
less than 165 F, The precooking is 
virtually a blanching process at a 
low temperature. Its purpose is to 
preserve the general nutritional 
value of the meat. After precooking 
the meat is air dried (sometimes 
vacuum dried) at temperatures of 
140-170 F. The dried, ground meat 
is generally used for meat loaves, 
stews, patties, etc. 


General Characteris- 
tics of Food Drying 


Because food drying has assumed 
such large proportions*, the actual 
drying process should necessarily 
receive much attention, and this op- 
eration—which once was done in 
small, batch, “home made” dryers 
without regard for controlled con- 
ditions—must of necessity now be 
performed in large scale, semi-con- 
tinuous, and continuous dryers with 
automatic controls. However, there 
is still a big field for engineering 
attention to food drying methods. 


Terminology 


Some ‘writers (4, 5) have chosen 
to distinguish between the terms 
drying, dehydration, sun drying, 
and evaporation as applied to the 
removal of moisture from foods. 
Strictly speaking, drying is a gen- 
eric term for the removal of mois- 
ture or other liquids from materials 
when thermal means are employed. 
Because it would be possible to 
classify under this definition of 
drying large scale evaporation 
operations such as those involving 
single or multiple effect evaporators, 
it is necessary to define drying 
further on the basis of the type of 
equipment used. Thus, drying im- 
plies the removal of moisture by 
thermal means in equipment desig- 
nated as dryers. 


*In 1987, nearly 1200 million Ib of fruit 
valued at $62,000,000 were dried in the United 
States. Since June, 1941, the capacity for 
drying eggs has risen from 10 to 290 million 
Ib per yr. The U. S. sent to Britain 200 mil 
lion Ib of dried milk between April, 1941. 
and June, 1942, and plans are under way to 
increase this production several fold Only 
dried vegetables appear to lag, although the 
Army is demanding several hundred times the 
2 million Ib it purchased up to July, 1942. 
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Dehydration and sun drying are 
special cases of the drying process. 
In chemical terminology, dehydra- 
tion means the removal of water of 
crystallization and water of hydra- 
tion; 1.¢., water that is chemically 
bound with the materials. The re- 
moval of chemically bound water 
often requires temperatures con- 
siderably in excess of those en- 
countered in the drying of foods. 
Evaporation and vaporization are 
concomitant processes with any 
drying operation, and hence should 
not be used to define the drying 
process. 


Drying Temperatures 


It may be quite generally 
stated that food drying as_per- 
formed to date is a low tem- 
perature operation, the temperature 
of the drying medium seldom ex- 
ceeding 170 F, with the material 
temperature generally remaining 
lower than this. The chief reason 
for temperature limitations in food 
drying is that food decomposition 
occurs above certain temperatures. 
Another important reason lies in 
the phenomenon of so-called “case 
hardening” of the surface of the 
food. Case hardening is essentially 
the formation of a hard, dry, sur- 
face layer on the food, and it re 
sults indirectly from the high tem- 
peratures used. Case hardening 
tends to decrease the rate of drying. 

In the case of drying seed corn, 
it is important to dry at low tem- 
peratures to prevent the destruction 
of the germinating ability of the 
corn. Moderate temperatures, how- 
ever, coupled with high humidities 
are very conducive to mold growth. 
It is true that in some cases mod- 
erately high air temperatures (200- 
220 F) may be used at the start of 
the drying process when the ma- 
terial is sufficiently wet on the sur- 
face so that it is maintained cool by 
the wet bulb cooling effect of. the 
air passing over it. (This point 
will be considered in more detail 
later.) Toward the end of the dry- 
ing, the food approaches the air 
temperature, which must then be 
lowered to some critical tempera- 
ture determined by the character of 
the food being dried. Mangels and 
Gore (11) have classified vege- 
tables as to their relative sensitive 
ness to temperature. 

In some types of dryers it is pos- 
sible to use higher air temperatures 





than in others. Thus, in spray dry 
ers the drying air may be as hot 
as 250 to 300 F without affecting 
the material being dried. In the 
continuous, through-circulation dry 
ers, higher air temperatures may be 
used initially because such dry 
ers are designed so that the tem 
perature may be accurately con 
trolled to conform to all stages of 
drying. More will be said about 
this later, 


Initial Moisture Content 


In all foods, water represents a 
large percentage of the total weight 
This percentage may range from 67 
per cent (wet basis) in fruits suc! 
as prunes to 95 per cent (wet basis ) 
in vegetables such as spinach and 
celery. Water in foods will be in 
both a free and a combined state 
“Free water” is defined as_ that 
water which exerts its normal va 
por pressure at the temperature and 
pressure under _ consideration 
Combined water exerts a vapor 
pressure which is less than th 
normal vapor pressure of water at 
the same temperature and pressure 
In general, free water is removed 
during the first stages of drying, 
followed by the removal of combined 
water. The combined water ir 
foods will generally be held in 
cells and cell walls, so that its 
movement to the surface of drying 
will be governed primarily by th 
rate at which it can pass throug! 
the cellular structure of the particu 
lar food. The rate of moistur 
movement within the food is tli 
controlling factor during the final 
stages of drying. 

A word should be said her 
about the basis for specifying 
moisture content. It will be noted 
that a wet basis, Ib of water per Ib 
of wet food, was used above. This 
is not always desirable, however 
and it is more meaningful to ex 
press all moisture contents on a dr) 
basis, Ib of water per Ib of dr 
food. The reason for this may | 
made clear by the following: If a 
food has an initial moisture con 
tent of 85 per cent on the wet basis 
and this percentage is likely to vary 
over a range of plus or minus 2 
per cent, a serious fluctuation 1 
heat load will be experienced by the 
dryer. This is not at once evident 
However, assume the dryer to be 
producing 1000 Ib per hr of bon 
dry food. Consider the final mois 
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ire content to be 5 per cent. At 
‘5 per cent initial moisture con- 
ent, the water evaporated is about 
5620 Ib per hr. Now if the initial 
moisture content on the wet basis 
should increase to 87 per cent, then 
the evaporating load will become 
6650 Ib per hr, an increase of 1030 
ib per hr. Thus, at high moisture 
contents an increase of 1 or 2 per 
cent moisture content on a_ wet 
basis is very significant. The use 
of the dry basis, however, is not 
misleading, since the percentages 
are directly additive in this case. It 
is important to realize also that the 
initial moisture content of like 
products varies with the seasons 
and geographical location. 

Some examples of the range of 
initial moisture contents expressed 
as lb of water per 100 lb of bone 
dry food, or as per cent moisture, 
dry basis, are: potatoes, 390-450; 


cabbage, 900-980 ; carrots, 550-630 ; 


beets, 570-650, and turnips, 750-820. 
Final Moisture Content 


The final moisture content of 
dried foods is of extreme impor- 
tance with respect to keeping quali- 
ties. It should be uniform and low 
enough to inhibit undesirable micro- 
hic action within the food. Dried 
foods with a sufficiently low mois- 
ture content are not readily attacked 
by insects. It is therefore apparent 
that a low final moisture content 
is extremely desirable, and although 
it involves a longer drying time, 
nevertheless the advantage of in- 
creased keeping quality afforded by 
it more than offsets the disadvan- 
tage of decreased capacity. For 
fruits high in sugar content, the 
final moisture content should be not 
over 15 to 20 per cent. For other 
fruits and vegetables, the allowable 
final moisture content is 5 to 10 
per cent, preferably in the lower 
range. 

In general, the residual moisture 
in dried foods will be bound water, 
and in air drying the final moisture 
content will depend upon the rela- 
tive humidity of the air. Foods 
cannot be dried below the equilib- 
rium moisture content correspond- 
ing to the temperature and humid- 
ity conditions of the drying air. The 
quilibrium moisture content of a 
material may be defined as that 
moisture content which is in a dy- 
iamic equilibrium with the moisture 
in air of a specified humidity and 


temperature. The equilibrium 
moisture content increases with in- 
creasing humidity and 
with increasing temperature. \ 
plot of per cent equilibrium mots 
ture content vs. per cent relative 
humidity gives a characteristic S 
shaped curve for many materials. At 
normal conditions of temperature 
and humidity, foods may retain 3 


decreases 


to 10 per cent moisture, which is in 
equilibrium with the surroundings. 
Only by using bone dry air is it 
possible to dry foods completely. 
Form of Food for Drying 

Food to be dried is generally pre 
formed by the previously  indi- 
cated shredding, 
slicing, chopping, cubing, etc. In 
some instances it may be dried 
whole, as in the case of prunes, 


operations ot 


grapes, corn, peas, etc. In a 
subdivided condition, the food 
automatically aids the drying proc 
ess by affording a large surface area 
for evaporation. Probably the most 
outstanding example in which sub 
division of the material speeds up 
the drying rate is in spray drying. 
In this case, a spray of the liquid 
contacts hot gases and the enormous 
surface offered by the 
makes drying a matter of but a few 
seconds. The initial and final 
forms of the food are important in 
selecting the type of dryer to be 


particles 


used. 


Appearance of Dried 
Foods 


In general, dried foods take on 
a shriveled or shrunken appear- 
ance. Dried milk and eggs, of 
course, are in a powdered form. 
Orange juice which is not com- 
pletely dried possesses a jelly-like 
appearance. In the drying of oys- 
ters, a process now being developed 
in this country, the dried oysters 
have an extremely shriveled appear- 
ance. They weigh about 1 per cent 
of the wet weight and occupy 
about 15 per cent of the wet 
volume. 

In the accompanying photographs 
are shown dried vegetables and 
chicken. These products were dried 
in the research laboratories of 
Proctor & Schwartz by the method 
of through-circulation, which has 
been described in detail by Mar- 
shall and Hougen (lla). This 
method permits close control of air 
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temperature, and affords rapid and 
uniform drying. 

| The author wishes to thank H.G 
Black, A. O. Hurxthal, and R. M 
Ireland, all of Proctor & Schwartz, 
Inc., for their help, advice, and sug 
gestions, and for the release of dry 
ing data on foods. | 
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Fuel Conservation -- Always Good 
Business -- Becomes Wartime ’’Must’’ 


What YOU Can Do to “Keep ‘Em 
Heating” and Still Save Fuel 
eer re: ke 


HE DECADE preceding 1940 called 
for shrewdness and ingenuity on the 
part of the operators of our great 
office, institutional, and loft build- 
ings, in the use of fuel for heating, 
and the “defense era” before Pearl 
Harbor was a clear signal to batten 
down the hatches and get ready for 
the storm. Now, the storm is upon 
us and many will find that they are 
compelled by the force of circum- 
stances to cut their fuel consump- 
tion by 10 to 30 per cent; even a 
greater cut may be in the offing if 
the U-boats continue their depreda- 
While this condition at pres- 
ent applies mainly to the eastern 
seaboard, there is a fair likelihood 
that other areas will be affected, if 


tions. 


and when the war goes into the sec- 
ond and third years, through in- 
ability of the railroad, barge, and 
boat lines to deliver normal fuel sup- 
plies in addition to necessary war 
materials, 

Can these requirements be met 
without stoppage of work or suffer- 
ing of the occupants of these build- 
ings? I believe they can in at least 
75 per cent of the buildings and 
without the use of critical materials 
in excess of WPB allowances for 
maintenance. Recent surveys by a 
joint committee of the National Dis- 
trict Heating Association and the 
National Building 
Owners and Managers have shown 


Association of 


that most buildings are using from 
10 to 50 per cent more fuel than 
necessary, and it is not unusual to 
find some buildings three 
times more than the most efficient. 


using 


Just Suppose 
Just to put the problem on a 
“blood, sweat, and tears” basis, let 
us assume that the government 


issues tomorrow, under it war pow- 


n99 
Vda 


ers, an order that: “Beginning Octo- 
ber 1, the maximum fuel allowance 
for space heating of office, loft, in- 
stitutional, apartment, and public 
buildings shall be the equivalent of 
six-tenths (0.6) of a pound of steam 
per one thousand cubic feet of build- 
ing volume per degree day. 
Measurements shall be the cubic 
contents of heated, occupied rooms. 
The government weather bureau 
reports giving heating degree days 





SUMMARY—Suppose _ the 
restricts your maximum fuel allowar 
to the equivalent of 0.6 pounds of ste 
per one thousand cubic feet of buildi 
volume per degree day? Could you ke 
your tenants comfortable? .... Ti 
wouldn't be unreasonable, for ma 
buildings do better. An order of 1) 
nature would give consideration to t 
present efficiency of each building, a 
wouldn’t penalize the efficient ones 

would rationing on the basis of forn 
consumption. Here’s an easy 
read, practical discussion of how to 

duce fuel consumption for heating, w: 
ten by a man who has had a lot of fir 
hand experience and has saved ma 
pounds of steam by the methods h 
talking about.... Mr. Tyler's title 
rental manager of the First Natio: 
Bank Building (St. Paul) and he is 


governnic 


member of HPAC’s board of consulting 


Mr. Tyler keeps 


& contributing editors. 
on intimate terms with the boiler room 


and is here seen inspecting gages and 


control graphs 
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shall be official for that measure- 
ment.” That would not be an un- 
reasonable order, for to my knowl- 
edge there are a fair number of 
buildings doing 30 per cent better 
than that. No doubt you would be 
required to register your building 
the same as your family is now re- 
quired to register for sugar, and 
under oath give the heated cubic 
contents of your building or build- 
the amount of fuel on hand, 
and the heating degree days in your 
locality last year. You might be 
allowed 70 to 80 per cent of the 
fuel consumed the first four months 
last year to give you time to “batten 
down the hatches,” and after that 
you might be held to a definite 
measure of fuel per thousand cubic 
feet per degree day. If you have 
already equaled or bettered the 
equivalent of 0.6 Ib per 1000 cu ft 
per degree day, you wouldn’t have 
much to worry about, but if you 
haven't, don’t wait for a “Pearl 
Harbor.” 
You will see by the foregoing that 
am hoping that any government 
tioning of fuel will give considera- 
tion to the present efficiency of each 
building, for it would be manifestly 
mfair to ration on the basis of a 
ercentage of former consumption. 
building with a consumption of 
'.2 Ib of steam or equivalent fuel 
ind there are plenty of them) 
hen cut down 30 per cent could, 
stepping up efficiency, meet that 


mes 
Hik’S, 


requirement easily and would, in 
fact, be rewarded to the tune of 30 
per cent of their fuel costs for their 
trouble ; building 
consumption of 0.4 Ib (and there 


while a with a 
are a few of them) is probably neat 
the “rock bottom” of fuel consump 
tion. To cut the latter building 30 
per cent would leave but two alter- 
to close off part of the build 
ing, or reduce the temperature to a 
point where it might be extremely 
hazardous to the health of the occu 


nates 


pants, not to mention their comfort. 


Oversize Plants 


Most of 
know, I am 


you who read this well 
sure, that a heating 
plant is designed for the most ex 
treme condition, but it is amazing 
how many of us forget this simple 
fact. If your automobile engine was 
running at top speed to push your 
car 30 miles per hour, you would do 
something about it quickly. But 
there is many a heating plant with 
serviceable controls disconnected 
and unused, perhaps unknown to the 
management. So I would say that 
the first step to meet the fuel cut 
is to look to the controls—fuel sup 
ply, boiler feed, and steam feed 
They should be brought to the high 
est state of efficiency Needed 
repair parts costing not over $50 
may be purchased through 
lished heating contractors 


WPB order P-84. 


estab- 
under 
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Radiator traps need periodic checking 
cleaning, and repair \ 
Much Cal be do Be f 
a re-training program { boile 
room personnel Management 
better put on a pair of coverall 
spend a tew hours in the 
room every day until it can be 
tain that it has vhite plume 
the top of the stack at a | 
the boiler is in oper ; 
smoke means waste fh 
is not already where you « Set 
stack, it had better be moved wher 
you Can, OTF arrang¢ 
so that you can see it without 
ing your head. Without mec! 
controls, ar eff | 
done only by the best us¢ 
skill you have, plus eter? 
Stop Leaks 
If air were visible, the 1 é 
of stopping leaks of good, | 
from buildings would bk 
paratively simple; being invisil 
requires the exercise of conside 
ingenuity effectively to stop 
essary leaks ind tli ( ( 7 
the greatest sources of wast 
In high buildings pat 
tion should be given t 
the building—are the 
tight as can be made, do the door 
fit snugly (perhaps ex 
on that pent house eal 
tight) ? If the windows in the bui 
ing are not as snug as opera 
will permit, the employment < 
first class weatherstrip carpente 
eo over them all and do the be 
10b possible will more than pay 
cost: incidentally, make needed re 
pairs to the weatherstripping if you 
can get the metal. Refelt all revolv 
ine doors and be sure that vour 
swing doors are not blasting an uw 
due dose of frigid air into the build 
Mechanically ventilated buildings 
in the northern part of the United 
States sometimes represent one of 
the worst sources of wasted fuel 
Most outside air intakes are closed 
with metal dampers that are sup 
posed to stop the cold air intake 
when the fans are not running 
but often they don’t. Dampers can 
be put in first class condition and 
made as tight as possible, and if 
the urgency is great enough, heavy 
33 








canvas on frames or plywood aux- 
iliary doors can be fitted to the out- 
side air intakes and operated 
manually. Dead stopping these 
openings when fans are not running 
will save 20 to 40 per cent of the 
steam consumed by heaters and 


reheaters. 


Circulation 


Without free circulation in all 
mains, risers, and returns, even 
though you have that white plume 
at the top of the stack, you are a 
long way from getting the best eff- 
ciency from your plant. A regular 
schedule for cleaning drip and radia- 
tor traps should be set up and rig- 
idly enforced, and a proper system 
of accounting for this important 
work should be provided in the form 
of written reports. There is a vast 
difference in boiler feedwaters and 
quality of central station steam. One 
type of water or steam may require 
monthly cleaning of the drip traps 
and quarterly cleaning of radiator 
traps, while a better quality may 
require but an annual or semi- 
annual cleaning. The frequency of 
cleaning must be determined by ac- 
tual conditions. 

The pipes in many old heating 
plants have become so filled with 
oxide of iron and sludge that it is 
not uncommon to find them operat- 
ing at 25 to 40 per cent below a 
In one large 

supervision 


fair efficiency level. 
building under my 
(nine years old, at the time) an 
examination of a few return lines 
indicated a considerable accumula- 
tion of sludge. This was a welded 
pipe job, and it appeared that the 
welding process had left a consid- 
erable quantity of welding iron par- 
ticles inside the pipe. These par- 
ticles had mostly oxidized away and 
the oxide of iron had combined with 
the small amount of oil condensed 
in the pipes. This sticky sludge had 
commenced to give us trouble with 
the radiator traps, requiring unduly 
frequent cleaning. 


Sludge Removed | 


At the time I did not feel that 
this sludge condition had advanced 
to a point where it impaired effi- 
ciency, as our steam consumption 
for that building was then down to 
0.467 Ib, but the labor cost of clean- 
ing drip and radiator traps was get- 
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ting to be excessive and I felt that 
there was trouble building up there. 
About that time a salesman called 
on me, offering a proposition to 
clean the entire piping system and 
guaranteeing that the piping should 
be entirely cleaned of all oxide of 
iron, oil, and sludge, and without 
injury to the pipes. Careful inves- 
tigation convinced me that the prop- 
osition had merit, although it was 
new at the time, and I let the job. 
In his selling arguments, he stead- 
fastly maintained that ‘the cleaning 
process would save us a substantial 
volume of steam, but at the time I 
did not believe that it would as the 
building was comparatively new and 
our steam consumption there was 
about as low as I thought it ever 
could be. I watched with interest 
as the work was done and was 
amazed to find that, when finished, 
over 10 bushels, dry measure, of 
solids had been removed from the 
mains and returns, and I don’t know 
how much oil. A 1 gal glass jug 
filled with effluent the first day they 
started flushing contained about 10 
per cent solids, 20 per cent oil, and 
the balance water. 

Since I did not expect any econ- 
omy in fuel consumption from this 
operation, I was pleasantly sur- 
prised at the end of the following 
heating season to find that consump- 
tion had declined 10 per cent un- 
der the preceding season, calculated 
on a degree day basis. I mention 
this incident to show how important 
it is to keep the piping, radiators, 
and traps free from insulating, cir- 
culation-retarding sludge. 


Accounting 


Even the smaller plants consum- 
ing under $1000 worth of fuel per 
year should have some systematic 
method of recording fuel consump- 
tion and the temperatures, but the 
larger the plant the more important 
it is to keep such data for compara- 
tive purposes. The weather bureau 
puts out a monthly report of the 
weather in key communities 
throughout the country. This re- 
port will be mailed to anyone every 
month without charge upon appli- 
cation to the nearest weather bureau 
station. It gives the daily high, 
low, and mean temperatures, the 
total degree days for the month, 
and many other interesting and 
useful facts about the weather. 


If the weather bureau thermo. 
eters are too far from your buildi: 
to be sufficiently accurate for y: 
purposes, it may be profitable 
set up your own recording th: 
mometer and compute mean te: 
peratures right at the building. 
you cannot buy a recording th 
mometer, mean temperatures « 
be calculated from any good th 
mometer by taking readings ev: 
four hours. Add the totals a 
divide by six; the result is 
mean temperature for that d 
Mean temperature subtracted f: 
65 gives the heating degree d 


for that day. 


How Good Are You? 


[ have my own system for mar 
ing different buildings on their 
ficiency in fuel consumption. It 
based on pounds of steam or equ 
alent fuel consumed per thous 
cubic feet per degree day. Her 
is. A little work with a pencil 
a weather bureau report, and 
can mark yourself: 

0.4 Ib, excellent. 0.5 Ib, good. 0.6 
fair. 0.7 Ib, medium. 0.8 Ib, poor. 0 
bad. 1.0 Ib, terrible. 1.1 Ib, do somet 
drastic. 1.2 lb, fire the whole 
room gang and give the whole plant 
works 

I have not forgotten boiler o 
ation. That is a whole story 
self. and has been covered in 
pages recently by better men 
[ am, 


Assistant Chief Engineer Warner P 
dock checks temperature of condensat: 
return, which is an important gage 
efficiency 
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FAN LAWS--Their Derivation and Use 


fuse FAN laws or relations pre- 
sented in the August HPAC are 
the ones most commonly used. By 
means of them, almost any desired 
data can be computed for various 
fan speeds and sizes. However, oc- 
casionally special relations may be 
more useful for specific cases. These 
special relations can be derived by 
methods similar to those used last 
month. For example, by eliminating 
the ratio (N./N,) between equa- 
tions 9 and 15, a new relationship 
hetween the quantities, V, p, and D 
alone may be obtained. 

To take another example, the 
equations given below are widely 
used for computing multirating 
tables of fan performance such as 
are commonly found in fan catalogs. 
They are derived from equations 15 
and 21 as explained Iater. 

N; D; 
OT crcdesene seaeneane [24] 
Ni D: 


(hp): D: \* 
— = sont MERELY STE [25] 
(hp), dD, 


These two equations are true only 
for one given static pressure and 
one outlet velocity. After a fan has 
been tested and the ratio curves like 
those in Fig. 2 [p. 488, August 
HPAC] computed, a performance 
table is computed for one fan size 
from the ratio curves. After the 
table has been computed for the 
fan size, the tables for all other fan 
sizes can be computed from this 
same table by means of equations 
24 and 25. In most fan catalogs, 
the air quantities are based on a 
series of outlet velocities which are 
the same in each table for each dif- 
ferent fan size. The static pressures 
listed are also the same for all the 
tables. Therefore, in each table for 
each different fan size, the values for 
the same outlet velocity and static 
pressure can be computed from the 
values in the first table by means of 
equations 24 and 25. 

Example 2—Take the conditions of 
example 1 and find the speed and horse- 
power of a 33 in. geometrically similar 
fan when operating against the same 
static pressure of 5¢ in. 

Solution—Using equation 24, N: = 
280 X (30/33) = 255 rpm. Using equa- 
tion 25, (hp)> = 2.03 & (33/30)* = 2.46. 
_ Equation 24 is derived from equa- 
tion 15, shown on p. 489, August 


right, 1942, by William Goodman. 


Thorough Understanding of Fan Laws of 
Great Value to Users, Permits Selection for 


Efficient Operation . . 


SUMMARY—A thorough understanding 
of the fan laws can be of great value 
to the user of fans. The fan laws can 
be of help in selecting fans so that they 
operate at their most efficient point and 
in determining the effect of changes in 
fan speed. Important in many cases is 
the effect of changes in the density of 
the air that the fan is handling. All fans 
are rated in terms of standard air, the 
density of which is 0.075 Ib per cu ft. 
....+ Although the effect on fan perform- 
ance with changes in air density can fre- 


. By William Goodman 


quently be neglected, there are many 
cases where these effects should be taken 
into account. It has been the author's 
experience that the fan laws dealing with 
changes in density are particularly likely 
to be misapplied. In the article of which 
this is the second part, a clear explana- 
tion is given of the proper application of 
the fan laws and their use is illustrated 
with examples. Mr. Goodman i+ 
consulting engineer, The Trane Co. and 
a member of HPAC’s board of consult- 
ing & contributing editors 





HPAC. If the static pressures are 
the same, then 
duces to 


N: D 
(et) ————m 
VD, 


equation 15  re- 


In any fan catalog, for the same 
outlet velocity and static pressure 
in all of the various columns of the 
different tables, the tip speed—the 
product of + times rpm times fan 
diameter—is constant. 

Equation 25 is derived as fol- 
lows: Equation 21 [p. 489, August 
HPAC] may be written 


(hp): N: D; D:\* ) 
~~ =(35)(G) a 
However, from equation 26, (N, 
D./N,D,)=1. Hence, equation 
28 reduces to equation 25. 

The change in fan speed can be 
computed by means of equation 24 
and the change in horsepower by 
equation 25. However, inasmuch as 
the fan diameter is changed while 
the static pressure is held constant, 
the cfm must also change. The cfm 





Symbols 
D = diameter of fan wheel, in.; 
d = density of air, Ib per cu ft; 
(hp) = horsepower ; 
N = fan speed, rpm; 
p = pressure, in. of water ; 
U, = peripheral velocity o1 tip speed, 
fpm; 
V = volume of air per unit of time, 
cfm: 
WV = total weight of air 
lb per min 


delivered, 
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delivered by a larger fan can be 
computed simply by multiplying the 
constant outlet velocity by the out 
let area of the new fan. The cfm 
can also be computed by the follow 
ing formula. 


a. Sa 


This equation is derived by writ 
ing equation 9 [p. 489, 


HPAC] as 


> V.D dD 
- wil 

] t N dD. J) 
However, according to equation 
26, (N.D./N.D, ) ] 
ly, equation 30 reduces to equa 

tion 29. 
Example 3—Take the 


examples 1 and 2 and find the cfm that 


\ugu 


Consequent 


conditions 


the 33 in. similar fan will deliver 


Solution—Using equation 29 


12.200 (33/30) 14.762 cin 


Operating Point 
of a Fan 


The quantity of air that can be 
forced through a duct system varies 
very nearly according to the follow 
ing law. 


V p 
: [a1] 
V; p 


If the pressure loss is known for 
one air volume, the pressure loss for 
any other volume can be approxi 
mated very closely by means of equa 
tion 31. 

Curve 1-2 of Fig. 4 has been 
drawn by equation 31 
from the known pressure loss at 
one given air volume. A curve suc! 
as 1-2 may be called the characier- 


means of 
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istic curve of the duct system. If 
the fan whose characteristic is rep- 
resented by curve A is connected 
to the duct system whose charac- 
teristic is represented by curve 1-2, 
obviously, 7, at the intersection of 
the two curves, represents the point 


_~ ©@ 


b 


STATIC PRESSURE — INCHES OF WATER 
ow 


o 8 2 2 2 @ 8. 24:6 
a 


°o 


° 10,000 


20,000 


the amount of heat and moisture 
that a given volume of air can ab- 
sorb. Furthermore, as the air is 
subjected to various conditioning 
processes, its volume will change 
but the weight of dry air in the air- 
vapor mixture will always be the 





30,000 


AIR QUANTITY —CFM 


at which the fan will operate. In 
other words, the quantity of air de- 


- livered by the fan through the duct 


system and the static pressure 
against which it will operate is read 
at point 7. On the other hand, if 
another fan whose characteristic is 
represented by curve B is connected 
to the same duct system, the air de- 
livered through the duct and the 
static pressure against which the fan 
will operate can be read at point 2 
of hig. 4. 


Volume of Air to Be 
Delivered 


For conditioning any space, the 
weight of air to be circulated 
through the space is of primary im- 
portance—not the volume of air. 
A certain weight of air is required 
to absorb a given amount of heat 
and moisture. Regardless of vari- 
ations in its density, this same 
weight of air will absorb the same 
amount of heat and moisture for a 
given change in its total heat and 
dew point temperature. On_ the 
other hand, the same volume of air 
will not always absorb the same 
amount of heat and moisture for a 
given change in the total heat and 
dew point temperature of the air; 
the smaller its density, the smaller 
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Fig. 4—Determining the point at which 
different size fans running at different 
speeds will operate when connected to a 
given duct system 


same. Therefore, the weight of air 
is not only the most important fac- 
tor, but also the most convenient 
one for computations because the 
weight of dry air is constant 
throughout the various condition- 
ing processes. 

However, when selecting equip- 
ment for conditioning air, the 
weight of air to be circulated must 
be converted into volume of air be- 
cause all equipment is rated in terms 
of volume of air. But, the rating 
is always based on volume of stand- 
ard air. Standard air is defined as 
air weighing 0.075 Ib per cu it. 
Hence, in selecting equipment, the 
weight of air to be conditioned must 
be converted into volume of stand- 
ard air. For this reason, regardless 
of the actual temperature and hu- 
midity of the air, its actual density 
should be disregarded. Instead the 
value of 0.075 Ib per cu ft should be 
used for determining the total vol- 
ume of air upon which the selection 
of equipment is to be based. 

It is surprising how rarely this 
point is clearly understood. Several 
published computations have been 
incorrectly based on the actual den- 
sity of the air. This error leads to 





the incorrect selection of fan s; 


and horsepower. 


Fan Speed Changes 


Change of Fan Speed to O! 


Delivery of Required Weight oj 


A fan running at constant s; 


and delivering air through a 
duct system 
at a given velocity ratio 


that is, a fan oper: 
will al 
deliver the same volume of ai: 
gardiess of the density of the 


Hence, the weight of air that ; 
delivers varies with the densit 
the air. For example, a fan de! 
ing 10,000 cfm will deliver 75 
per min of air when handling st 


ard air. On the other hand, i 


density of the air is only 0. 
per cu ft, the fan will deliver 
700 Ib per min even though 
still circulating 10,000 cfm. 
sequently, if the density of t! 


{ 


( 


differs from that of standard 
and the fan must deliver a ¢ 


weight of air, the total volu 
air that the fan is circulating 
be changed. 

The total volume of air that 


is delivering can be changed 


changing the speed at which 
fan is running. In other words 
a given weight of air must be ce! 


ered when its density differs 


that of standard air, the fan sj 
must be changed from the speed 
which the fan is rated in the cata! 
The speed at which the fan must : 
in order to deliver the requ 


from that of standard air ca: 


computed by means of the 
ing equation: 
N: ad, 


N; 12 d: 





weight of air whose density di! 


This equation is derived as | 


lows: If the weight of air deli 


by the fan at either speed is | 


the same, 


W:= W: 
Vidiar=V:d: . 

V; d; 

ES 


Eliminating the ratio (V./) 
tween equations 3 [p. 489, 
HPAC] and 35, equation 32 
tained. 

Example 4—A fan is to deli 
Ib per min of air. The actual de 
the air that is being circulated 1 
lb per cu ft. Find: (a) Th 
of standard air for which the fa 
be selected from the catalog. 
speed at which the fan must run 
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liver the required weight of air to 
om. 

stion—(a) The volume of standard 
found by dividing the weight of 

to be delivered by the density of 





wrd_sair, disregarding the actual 
of the air. Hence, V 1542 
20,560 cim, the volume of stand 
for which the fan should be se 
from the catalog. With the vol 
standard air known, the speed 
h the fan must run in order to 
this volzme of standard air can 
found in the catalog from which 
is selected Inasmuch as the 
when handling standard air must 
vn in order to solve part (b) of 
oblem, assume the catalog shows 
lan must run at 260 rpm in or 


deliver 20,569 cim of standard ai 


rrom part (a), \ 60 rpm 

lation a i 60 (0.075 

3 271 speed at which the 

m in er to deliver 1542 1! 

’ " d ity O.OT1S4 
f 


maintain the weight constant, 
bvious from equation 35 that 

e density decreases, the volume 
ir delivered by the fan must in- 
east fter the fan is installed on 
iob, the volume of air that the 


EPS LOS 


a 


ll actually deliver when its 


i 


ed is changed to compensate for 
nsity lower than that of stand 
1 
i 


uir can be computed by means of 


Tl m 35 


ba Ll 


Example 5—Take the conditions of 
mple 4 and find the volume of ait 


trom part (a) of example 
fan will deliver 20,560 cim of 
air when running at 260 rpm 
| of example 4, the 
ist run at 271 rpm in order to 
the required weight of air. After 
is been installed on the job, the 
{ air that the fan will actually 


ver when running at 271 rpm can be 


by equation 35. Hence, V 


(0.075/0.07184) 21,465 cfm. 


ire When Fan Speed is 
1 to Obtain Delivery of Re- 
Shp 


! Weight of AD 


he speed listed in the catalog 
indard air is corrected in ac- 
e€ with equation 32, the re- 
| weight of air will be delivered 
room when the fan is han 
whose density differs from 
standard air. 
he fan speed is changed to 
nsate for the difference in 
so that the desired weight 
vill be delivered, the volume 
that the fan will deliver can 
mputed at the changed fan 





speed by means of equation 3 or 
equation 35 from the known ai! 
volume listed in the fan catalog 


] ‘ 


In a later section, it is shown that 
regardless of the actual density of 
the air the friction loss in the duct 
system should be computed on the 
basis of standard air. The fan 
should be selected from the fan 
catalog not for the actual static pres 
sure, but for the static pressure 
based on standard air. If the static 
pressure for standard air is known, 
the actual static pressure against 
which the fan will operate on the 
job can be computed by means ol 
the following equation, whic! 


derived late 


Example 6—Take the condition 


example t and assume that the fan 


to he seciected t lelivet 0) Lt) 1! 
standard air against a stati pressure 
; ! he ire Stati pre < 
1 1 
! is been mputed on the assum] 


A fan testing setup 
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Corrosion Tests of Soldered 
Joints on Copper Tubes 


A. W. Tracy Reports Results of Studies Made 
Over One, Three, and Six Year Periods 
. . . Corrosion Shown to Be Not Appreciable 


SUMMARY Values of the breaking 
load in pounds for type L hard copper 
tube soldered joint assemblies are re- 
ported here by Mr. Tracy, assistant 
metallurgist, The American Brass Co. 
Five different solders were tested, using 
untreated tap water and tap water acidi- 
fied with carbon dioxide. The tests con- 
firm practical experience that copper 
tubes assembled with soldered fittings 
give excellent service for conducting 
domestic water supplies and for hot 
water heating lines. Further, they show 
that corrosion of soldered joints is not 
appreciable even in water of pH6 after 
six years of continuous test. .. . Copper 
tubes and wrought copper or cast brass 
fittings are available only on allocation 
from the War Production Board. How- 
ever, with the unlimited possibilities for 
the growth of this type of piping installa. 
tion after the war is over, this scientific 
study of the limited effects of corrosion 
on soldered joints should be valuable 
material for heating, piping, or air con- 
ditioning engineers and contractors 


WitH THE wide use of soldered 
joints in copper tubing systems, it 
became important to know whether 
any of the solders that might be 
employed would be corroded by 
water, leading to weakness and 
eventual failure at joints. The most 
logical way to obtain the informa- 
tion was to make soldered joint as- 
semblies, run water through the 
joined pipes for long periods of time 
and determine the effect of corrosion 
on the solder by pulling the as- 
semblies apart in a tensile testing 
machine, and such a procedure was 
followed. 
The solders tested were: 

Pure tin. 

50 per cent lead—50 per cent tin. 

60 per cent lead—39 per cent tin— 

1 per cent antimony. 
95 per cent tin—5 per cent anti- 
mony. 
95 per cent lead—5 per cent tin. 
The freezing ranges of these 

solders are as follows: Pure tin, 
450 F; 50-50 lead-tin, 421-361 F; 
60-39-1  lead-tin-antimony, 446-367 
F; 95-5 tin-antimony, 455-451 F; 
95-5 lead-tin, 592-576 F. These 
values (except for 95-5 tin-anti- 
mony) are from the appendix to 
ASTM specification B32-40T 
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[ASTM Standards, 1940 Supple- 
ment, Part /, p. 445]. The value for 
95-5 tin-antimony is from Tin 
Solders, by S. J. Nightingale | Brit- 
ish Non-Ferrous Metals Research 
Association, p. 78]. 

Test units were made up by sold- 
ering 9 in. lengths of nominal ™% in., 
type L, hard drawn copper tube 
into each end of a coupling. Both 
cast brass and wrought copper coup- 
lings were used. The brass coup- 
lings had the nominal composition 


of 8&5 per cent copper, 5 per « 
zinc, 5 per cent tin and 5 per « 
lead. 

The tubes were cut to length 
square ends and all burrs remo, 


The outside of the tube near the « 


was scoured with steel wool to 
move tarnish and dirt and smea 
with a thin film of soldering pa 
The inside of the coupling 

treated similarly. The assembly 
put together, and heat applied 
the fitting with an acetylene t 
until the fitting and tube were 


enough to melt the solder. Appro: 


mately a % in. length of '% in 


ameter solder was melted into ea 


joint. Assemblies with the 





Table 1—Breaking Loads in Pounds on '% In. Type L Hard Copper Tube Sole: 


Assemblies Tested One, Three, and Six Years in Hot Water at 140 F 


100% Tin Solder BREAKING Loaps 1x Pounps 
Wrought Copper Coupling Ore YEAR Turee YEARS Six Yras 
Uncorroded ...... Ce Pr 8360 | iT1I0 C 
Tap Water newen cow, SOC 3300 C 2850 ( 
Tap Water + Carbon Dioxide... 3190 C $220 C 3120 C 
Cast Brass Coupling 
Uncorroded ........ err ee om 4440 PO 
io eee Sc cn: a 1040 PO (4%)* 3960 PO 
Tap Water + Carbon Dioxide... 4080 T 4170 PO | )* 860 PO 

50% Lead—so% Tin Solder 
Wrought Copper Coupling 
Uncorroded ........ ikea eee 060 ¢ 
Tap Water LavneeeWaeat™ $760 C 1190 ¢ S180 ¢ 
Tap Water + Carbon Dioxide... 3530 C se C 920 ( 
Cast Brass Coupling 
CRROMIUGUE 5b insta cdcdsecscee 40 FOC) 1520 PO 
St, Ey eden cadess $6 neswe 4480 C 4450 PO (25%)* 4370 ¢ 
Tap Water + Carbon Dioxide... 4460 PO (1%)"* 4250 1 990 PO 

95% Tin—5% Antimony Solder 
Wrought Copper Coupling 
ES ey 3180 C 1070 ¢ 
SO” ng tacked Fwhhs Ch Kae 3380 C 2990 C 2960 ( 
Tap Water + Carbon Dioxide... 2120 C $230 C 2870 ¢ 
Cast Brass Coupling 
R42. oh wen pitwee weweas 4690 C ” 4520 7 
aie TEE AEE 4} sdanenend es oead 4370 PO (20%)"* i370 4310 1 
Tap Water + Carbon Dioxide... 4360 T #270 1 $120 1 

60% Lead—30% Tin 

1% Antimony Solder 
Wrought Copper Coupling 
Uncorroded ......... CPE r yt Oy ’ S020 ¢ 
Se WROD ‘deavanerns eee. “ae 29900 C S000 ( 
Tap Water Carbon Dioxide... 3610 C wmTO « 100 ¢ 
Cast Brass Coupling 
Uncorroded ......... sree wae 4180 1 
PES ce cacdes es er ae 4510 PO (3%)* 4560 PO (3°%)* 1060 TI 
Tap Water Carbon Dioxide... 4450 PO (4%)* 1390 T On0 { 

05% Lead—s% Tin Solder 
Wrought Copper Coupling 
COUN | tawivcd eases ceeds 2440 ¢ iene 2550 ¢ 
Wr NE: caxcavatadecd weiss 2430 C 2082 PO (50%)* 1950 PO 
Tap Water + Carbon Dioxide. 2480 C 2000 PO (60% )* sve PO | 
Cast Brass Coupling 
RE Re ty 8720 PO (3%)* 3430 PO 
SUS WORD ai csnessicnnn 22. 8550 PO (20%)* 3240 PO (30%)* 3510 PO (1 
Tap Water + Carbon Dioxide.. 3970 PO (30%)* aa7o PO (20%)"* 2010 PO 

C = break in middle of coupling. 
T = break in tube near coupling. 
PO tube pulled out of coupling. 
*The per cent figures in the body of the table refer to areas in soldered joints that are | 


solder. 





Heatinc. Preinc & Am CoNnpbITIONING, SEPTEMBER 


4° 
+. 


ore eeigapnte sg 


eT a ee ee ar Ree 


. 


ARR PL te, 


+ 


ee Te ae 


* 
c 


ike ate 


Yes Bl Sie Ral > 


°° eS Aet 


| Remains sete 

















Fig. 1—Soldered joints. At left, copper 
tube with east brass coupling. At right, 
copper tube with wrought copper coup- 
ling 


types of couplings are shown in 
Fig. 1. 

The assemblies just described 
were soldered into two brass tube 
plates 18 in. apart fitted into a stone- 
ware tank as shown in Fig. 2. The 
five types of solder in the two types 
of couplings were tested in triplicate, 
so 30 test assemblies were in the 
tank. Tap water at 140 F was run 
through the tubes continuously dur- 
ing the test. Another similar tank 
was fitted with tube assemblies, and 
tap water acidified with carbon di- 
oxide to make it more corrosive was 
circulated through these tubes. 

The average acidity of the un- 
treated tap water was pH/7, and of 
the tap water treated with carbon 
dioxide gas bubbles pH6, with some 
measurements showing pH3.4. 

The results of tensile tests on un- 
corroded tube assemblies before they 
had been exposed to water, also sim- 
ilar assemblies exposed to plain tap 
water as well as water acidified with 

irbon dioxide, for periods of one, 

ree and six years, are given in 
ible 1 as breaking load in pounds. 

e type of break in the tensile test 

(lesignated in the table as: 


Hy 




















Fig. 2—The setup for testing the soldered joint assemblies. A, stoneware tank. B, 


water distributing pipe. C, test assemblies. 


to carbon dioxide tank 


(—Coupling fractured at center (2B 
and C in Fig. 3). 

7—Tube fractured near coupling (4 
in Fig. 3). 

PO—Tube pulled out of coupling (D 
and & in Fig. 3). 

There is no evidence from the 
tensile tests or from the examina- 
tion of corroded assemblies that cor- 
rosion had penetrated into the solder 
in any of the joints, although it was 
noted that the small ridges of excess 
solder at the ends of tubes inside the 
couplings were black and could be 
easily crumbled. 

With the exception of assemblies 
soldered with the 95-5 lead-tin 
solder, all corroded assemblies hav- 
ing wrought copper couplings broke 
at the groove in the coupling at loads 
ranging from 2850 to 3180 pounds 
for the six year test, showing that 
the solder joint was stronger than 
the coupling, even after six years of 
exposure to corrosive hot water. 
Assemblies with cast brass couplings 
soldered with either 95-5 tin-anti- 
mony or 60-39-1 lead-tin-antimony, 
100 per cent tin or 50-50 lead-tin 
solders broke in the tube near the 
coupling, in the coupling itself, or in 
a few cases the tube pulled out of 
the coupling at loads ranging from 
3530 to 4310 pounds for the six 


vear test. However, in those cases 
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D, water overflow pipe. FE, connection 


where the tube did pull out, th 
force necessary was almost equal 
that required to break the tube 
coupling. 

Most of the assemblies made wit 
95-5 lead-tin solder pulled apart in 
the soldered joint when tested o1 
the tensile machine and these joints 
had areas ranging from 3 per cent 
to 60 per cent of the total joint area 
free from solder. None of these 
joints, however, leaked during the 
test. It will be noted that with the 
95-5 lead-tin solder the wrought 
copper couplings that broke had 
breaking strengths much lower than 
the same type of couplings with the 
other solders. This lower strength 
is probably due to annealing at the 
high temperature required to melt 
the 95-5 lead-tin solder 

The strongest joints were those 
made with the 95-5 tin-antimony 
and the 60-39-1 lead-tin-antimony 
solders. Joints made with 100 pet 
cent tin and 50-50 tin-lead solders 
were almost as strong. Joints mack 
with 95-5 lead-tin solder were con 
siderably weaker than those made 
with the other solders but the tech 
nique employed may not have been 
the best for obtaining optimum re 
sults. [For installations where op 
erating temperatures are likely to 
exceed 250 F. see report BMS8&3, 








Fig. 3—Soldered joint assemblies, tensile 
tested. A, fracture in tube. B and C, 
fractures in couplings. D and E, tubes 
pulled out of couplings 


Strength of Sleeve Joints in Cop- 
per Tubing Made With Various 
Lead-Base Solders, for sale by the 
Superintendent of Documents, 
Washington, D. C., for 10c]. 





The tests confirm practical expe 
rience that copper tubes assembled 
with soldered fittings will give ex 
cellent service for conducting do- 
mestic water supplies and for hot 
water heating lines. The tests show 
further that corrosion of soldered 
joints is not appreciable even in 
water of pHO6 after six years of con- 
tinuous test. 


Strength of Joints in Copper Tubing 


Report BMS83 of the National Bu- 
reau of Standards covers the 
strength of sleeve joints in copper 
tubing made with various lead base 
solders. It was prepared by Arthur 
R. Maupin and William H. Swanger 
and is for sale by the Superintend- 
ent of Documents, Washington, 
D. C., for 10c. 

\ previous investigation on soft 
soldered sleeve joints in ct ypper tub- 
ing for plumbing lines and other 
uses dealt with joints made with 
two tin base solders. To supplement 
that investigation, the present one on 
similar joints made with various lead 
base solders was conducted. Solders 
of the following types were used: 
lead-silver, lead-tin-antimony, lead- 
cadmium, high lead-low tin, and 
high-purity lead. Tensile tests at 
room temperature (short time tests ) 
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were made, together with long time 
tests at temperatures ranging from 
85 to 325 F. The information from 
the latter tests is much more useful 
than the results of short time tests in 
evaluating soldered joints for serv- 
ice. Consideration must always be 
given also to possible bond deterior- 
ation of the soldered joint at elevated 
temperatures. 

On the basis of the results of the 
first investigation, joints in copper 
made with tin-base solders were 
considered satisfactory for general 
use, provided the temperature did 
not exceed 250 F. The results of 
the present study have shown that 
similar joints made with lead-base 
tin-free solders can be used with 
safety at temperatures as high as 
325 F, the authors state. 





STEAM FLOW 
THROUGH SAFETY VALVES 


Bulletin No, 110, a 112 p. pul 
cation of the Engineering Expe 
ment Station, Ohio State Univ 
sity, Columbus, Ohio, is entit 


Steam Flow Through Safety Valy: 


by Eugene K. Falls. It repres 
a contribution from the Ohio St 
department of mechanical engin¢ 
ing with cooperation from 
National Board of Boiler and Pr 
sure Vessel Inspectors and f: 
certain manufacturers of sai 
valves. Its price is $1.00 
According to a foreword by P 
Bucher, professor of mecha 
engineering, the tests reported 
this bulletin have led to cert 
helpful suggestions for increas 
the accuracy of establishing 
relieving capacities of safety val 
designed primarily for powe 
ers. This scientific approach sh: 
be applied to other safety \ 
problems, notably on equipment 
low pressure installations, includ 
both steam and hot water, he sta 


CORROSION OF ALLOY STEEL 
BY HIGH TEMPERATURE STEAM 


A paper on the corrosior 
stressed alloy steel bars by 
temperature steam was presenti 
the semi-annual meeting of 
\merican Society of Mech: 
Engineers held in Cleveland 
cently. The authors were H 
Solberg, A. A. Potter, G. A. |] 
kins, and J. T. Agnew, all oi 
due University. 

The paper described — the 
struction of apparatus and th 
niques for measuring the amou 
corrosion on stressed speci 
The data presented in the 
showed the effect of stress upor 
corrosion of carbon-moly, 1.25 
moly, 2 cr-moly, 7 cr-mol 
cr-moly, and 18-8 stainless 
samples. Within the range « 
test conditions stress does not 
ence the penetration or cor! 
due to high temperature steat 
intergranular attack took pla 
cept for a small amount in the 
of carbon-moly steel during 
hr test. Chromium content 
creases the resistance of ste 
corrosion by high  tempe 
steam. 
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New Information About 
FLOW OF FLUIDS 
in the Critical Region 


\.rHouGH REYNOLDS performed 
is classic experiments on the flow 
i fluids in the eighties, it is only 
n recent years that his three classi- 
cations of flow—streamline, crit 
ical, and turbulent—have come into 
widespread use in engineering com- 
putations. His great contribution 
was the discovery that the type of 
flow depended only upon the dimen- 
sionless modulus which is_ today 
called Reynolds number. For 
Reynolds numbers below approxi- 
mately 1000, the flow is always 
definitely streamline; for Reynolds 
numbers above approximately 5000, 
the flow is always turbulent. Be- 
tween Reynolds numbers of 1000 
and 5000, the flow is called critical 
inasmuch as it changes from stream- 
line to turbulent, or vice versa. 
There has always been some un- 
certainty as to the exact location 
of the critical region in terms of 
Reynolds numbers. For example, 
if the flow was streamline and the 
velocity of flow was increased so 
that it changed to turbulent, the 
critical region would lie within a 
certain band of Reynolds numbers. 
On the other hand, if the same 
fluid was initially in turbulent flow 
and the velocity decreased so that 
the flow gradually changed to 
streamline, the critical band would 
lie in a slightly different range of 
Reynolds numbers. Recently, A. 
H. Nissan, of the University of 
Birmingham in England, has pub- 
lished in Nature (May 2, 1942, pp. 
901-502) the results of some ex- 
periments which indicate that in the 
critical region from 1000 to 5000 
the flow, instead of being an inde- 
terminate type, shows three distinct 
and different phases: (a) the first 
i these in the region from 1000 up 
to 2200, Nissan calls the pre- 
tical; (b) from 2200 to 2500, 
pproximately, is the true critical 
low region; and (c) in the range 
Reynolds numbers from 2500 to 
00, he terms the flow post critical. 
In the precritical region from 
100 to 2200, the head loss with in- 


easing velocity increases at a 


slightly greater rate than in stream 
line How for Reynolds numbers of 
less than 1000. 


region from 


In the true critical 
2200 to 2500, the 
change in head is very great with 
an almost negligibly small increas 
in flow. In this region, the in 
crease in head with increase in 
velocity would be an almost ver 
tical line on a graph on which head 


was the ordinate. The critical 1 





vion on such a plot is unmistakabl 


In the post critical region, { 
2500 to approximately S000, 

ee ’ , 
head increases iinea4rty Witl 
velocity. The rate o Mcrease 
the post critical 


region 1s mucl 


greater than in the precritical r 
fion, but much less than in 
critical region where the rate is 
most infinite because of the verti 
line of head versus velocity 

Phis discovery oO! Nissan's ma\ 


after further investigation, eventu 


ally result in a greater understa 

ing of flow in the range of Reynold 
numbers from 1000 to 5000 he 
flow in this rang has exhibited 
many erratic and hitherto unex 


plainable phenomen 





“As a crab moves o he ocean-bot 
tom, but is of the water. so man rest 
his feet upon the earth—but lives in 
Man thinks of the crab as a 


water-animal : 


the ar 
illogically and = curi 
ously, he calls himself a creature of 
the land 

“As water environs the crab, so 
air surrounds, permeates, and vivifies 
the body of man. If traces of noxi 
ous gas mingle with it, he coughs and 
his complexion turns deathly gray. Ii 
it becomes overcharged with water 
droplets, he gropes helplessly in fog 
If it moves too fast. he becomes a 
pitiable wind-swept creature, cowering 


1 


in cellars and ditches. Even for rain 


he is dependent on air If actually 
removed from air, he dies immediately. 

“Physicists describe the air as 
tasteless, odorless, and invisibl It 


could not well be otherwise. But these 
are not so much its qualities as ad 
justments of man. For if the air im 
pressed the senses, being at the same 
time all-pervasive, it would neces- 
sarily obscure all other tastes, odors, 
and sights. 


| 
Lit¢ 


‘Air is so bound up with man’s 
that only with difficulty can he re 


alize its existence as something im 


self. To a savage it is as much an 
abstraction as consciousness; a child 
can conceive wind, which is air in 
motion, but not air itself. In our own 
language, wind, mist and rain are 
ancient words, but air is a late and 
learned borrowing of a Greek word, 
which itself originally meant wind. 
“In his pre-natal months, indeed, 
man is aquatic. But thrust forth into 
the atmosphere—small and red—he 
sucks in a first breath spasmodically, 
and owns his allegiance to air. Sev- 
enty years later, a nurse stands by an 





MAN IS AN ATR-ANIMAL” 


old man’s bed, waiting 
known as ‘the last breat! 

“Even among the so-called lar 
animals, man less than most b 
to the earth. Hus tree-dw« g ance 
tors may have descended to the grou 


furtively, as to a foreign and hostil 
region; im civilization people sper 
most ol! thei time wupot raised plat 


1orms calle d 


“As individual men move in a t 
well-known landscape without noti 
ing its features, so man—fallaciou 

takes for granted the all-pervasive 
air. His historians deal in lands ar 


seas. But most movements of peoples 


have been not so much quests for bet 


ter countries as for better atmosp! 


conditions. ‘A place in the sun’ ex 
plains much of history more exact! 
than we usually realize, except that 
just as often we should say, ‘A pla 
in the rain.” A thunderstorm in hi 
time may overthrow a ministry, and 
a slight average rise or fall of ten 
perature may topple a throne; a shift 
in the storm-track can ruin an empir 
In the twentieth century a temporary 
variation of rainfall put Okies up 
the highway by the hundred-thousand 
just as in the third century a similar 
shift might in a single year hurl the 
Huns against the Chinese frontier and 
set the 
swarming at Hadrian’s Wall. In th 


blue painted Caledonians 
mass as in the individual, man is less 
a land-animal than a creature of th 
air."—From Storm, by George R 
Stewart, published by Random Hous« 

| Editor’s note Concerned as they 
are with air and its characteristics 
air conditioning engineers in 
lar will find Mr 


cinating reading.|] 


particu 


Stewart's book fas 
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HOW CAN WE BURN 
BOTH COAL AND OIL? 


Titik Eprror 

My employers subscribe directly 
to your publication and as a result 
| have been a constant reader of it 
for the past five or six years. I have 
noted in recent months your differ- 
ent remarks regarding the need for 
conserving fuel oil in the east and, 
as | understand it, the difficulty is 
brought about by the transportation 
situation. In this vicinity everyone 
burns anthracite coal or fuel oil. 

Believing that perhaps we will be 
able to get some fuel oil as well as 
some coal during the coming win- 
ter, | was wondering whether it 
would be possible to work out a plan 
whereby people with convertible oil 
burning equipment could not so in 
stall their oil burner as to leave the 
grates or most of them intact in 
order to be in a position to burt 
either coal or fuel oil or both at the 
same time. 

Take for example, a coal burning 
boiler whose grates are still avail 
able but which had been converted 
to oil a few years ago. Do you know 
of any way in which the oil burner 
could be installed so that the grates 
would remain in place and oil or 
anthracite coal could be used either 
independently or together ? If such a 
plan could be worked out it would 
greatly assist the eastern seaboard. 


ie age 


Repry (by KALMAN STEINER, 
member of HPAC’s board of con 
sulting & contributing editors )—In 
the larger boilers encountered in 
commercial and industrial heating 
plants, combinations for burning 
either coal or oil are more readily 
arranged than in domestic boilers or 
furnaces. In view of the uncertain 
ties of fuel supply*during wartime, 
it would be well for everyone to 
consider any feasible possibility of 
alternating fuels. If the supply of 
fuel oil threatens to be critical, even 
domestic installations can be rigged 
up so that in emergencies solid fuel 
may be burned. 

\ typical oil burner setting under 
a domestic round boiler is sketched 
in Fig. 1. In order to burn coal, it 
is possible to erect a dutch oven of 
firebrick and set the grates within 
it. If still available, the original 
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ashpit door of the boiler may be 
used, as it is generally removed from 
the ashpit when the burner is in- 
stalled. Also, the boiler firing door 
may be removed and attached to the 
oven. In that case, the firing open 
ing of the boiler may be closed up 
with firebrick and a sheet metal or 
light steel facing bolted across. It 
will be necessary to excavate a pit 
at rear of boiler, as the oven must 
be somewhat lower than the boiler 
firepot in order to allow the coal 
combustion gases to enter. The 
most difficult feature will be the 
mounting of the grates on supports 
that will allow shaking down the 
ashes. This will have to be impro 
vised of steel rods. 

In rectangular cast iron or return 
tubular steel firebox boilers used in 
heating larger buildings, the prob 
lem is simpler. The oil burner fire 
box is built at the rear end and coal 
burning grates are set at the front 





Remove firing door 
and close with firebrick 
Use door 
on 
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in regular position, Tus ts ilu 
trated in lig. 2. 

The portable steel firebox 
will also require a brick dutch ove 


} 


DO 


opposite from the oil burner. The 
boilers are sometimes oil fired fr 
the rear; if so the dutch oven 
built at the front, or vice versa, 
illustrated in Fig. 3 

firebox boiler could have a gt 
| 


and enclosure erected to one side 


the firebox, as the oil burner is wu 


versally placed at the front. Scot 
marine boilers do not offer p1 
bility of combination firing of 
and solid fuel. In large indust 


plants, of course, combination bu 


ers are available for handling a 


one or more of the three fuels Q 
oil, or pulverized coal 

When a dutch oven is construct 
in any of the cases here indicat: 
several factors will have to be « 
sidered, aside from structural 
ters. The opening from the end 
the grate into the boiler firel 
will have'to be at least as large 
the total of the outlets from the 
box into the flues, and prefer: 
should be 20 per cent great 
There will have to be a bridge vw 
that will deflect the burning « 
gases upward and away from 
oil burner nozzle. The draft \ 
have to be set each time a chang: 
made from one fuel to the other 

[t is not likely that there will 
necessity for burning the two 
simultaneously, nor is it desira! 
lor one thing, the combustion s 
ty control of the oil burner w 
be rendered inoperative by the | 
of the coal fire and the burner r 
would probably lock out the bur 
For another, the draft requirem 
for the grate is higher than for 
burner, so inefficient combustio1 
oil would result if the draft wer 
for coal, and smoky burning of 
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coal would ensue were the draft set 
for oil, 

The suggested dutch oven with 
erates can be employed only when 
the burner is of a design that throws 
a flame into the firebox horizon 
tally. In the case of certain domes- 
tic types that use a flat hearth or 
vaporizing ring, then of course no 
such procedure is possible. 


Repty (by G. K. SAURWEIN) 

The setting of the oil fired boiler at 
the New England deposit library is 
arranged so that coal may be burned 





on grates at the front end. This is 
a hire tube boiler with water legs 
around the firebox. It is set up 
about 2 ft higher on a brick setting, 
and the oi] burner inserted at the 
rear. The grates at the front end 
were left out. The furnace is lined 
with fire brick in the usual way, 
with a bridge wall at the end of 
the grate location. 

To change to coal firing it is sim 
ply necessary to lay in the grates, 
swing out the oil burner and plug 
the burner hole with refractory. 


WPB ALLOCATES MATERIALS 
TO CONVERT TO COAL 


IRON AND steel necessary to facili- 
tate the conversion of oil burning 
installations to coal was allocated 
last month by the War Production 


Board to assure manufacture of 


grates and equipment for installa- 
tion before winter. This action 
helps clear the way for conversion. 
\ll a plant operator or home 
owner need do is to place his 
order for the necessary equipment 
with his local heating contractor or 


dealer. No papers are required. 
The requirements committee of 
WPB has set aside 11,009 tons of 
iron and steel for grate manufactur 
ers during the third and fourth 
quarters of 1942. This includes 
7546 tons of gray iron, 2978 tons 
of steel and 485 tons of other mate- 
rial. Manufacture of grates and 
other equipment can begin imme 
diately upon delivery of the raw 
materials to the foundries. Pref 


erence rating of AA-3, top civilian 
goods rating, has been assigned to 
the delivery of such materials 

In order to get iron and _ steel 
for grates a manutacturer should 
file form PD-25F, if he is operat 
ing under PRP, or form PD-1A it 
he is not Ratings authorized by 
the requirements committee will bx 
assigned to these application forms 
by the plumbing and heating branch 

lant operators and home own 
ers in 19 seaboard states and the 
District of Columbia were advised 
that conservation order L-41 is not 
a barrier to construction necessary 
to convert from oil burners. Order 
L.-41 put rigid restriction on all 
non-essential construction In a 
supplementary order—L-41-b—the 
WPB expressly ruled that such 
restriction does not apply to con 
version installations begun before 
January 1, 1943, in the following 
states: Connecticut, Delaware, Ilor 
ida, Georgia, Maine, Maryland, 
Massachusetts, New Hampshire, 
New Jersey, New York, North Car 
olina, Oregon, Pennsylvania, Rhode 
Island, South Carolina, Vermont, 
Virginia, Washington, West Vir 
ginia and the District of Columbia 


How Air Conditioning Aids the War Effort 
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PRECISE WEATHER 


needed for 


PRECISION WORK 


Underground Laboratory for Manufac- 


ture of Precision Measuring Instru- 
ments Needed in War Production Has 
Air Conditioning System Which Main- 
tains 69 F and 40 Per Cent Relative 
Humidity ........By W.S. Bodinus 


SUMMARY One of the most important 
wartime applications of air conditioning 
is in gage manufacturing. Universal and 
accurate standards of measurement ar: 
the secret of mass production, allow sub 
contracting of the numerous parts of en 
gines, planes, guns, tanks, etc.. and mak: 
it possible for parts from New York to 


: 
3 
} 


fit assemblies in California. ... . Con 
trolled temperatures and humidities 
together with draftless, clean air—ar: 


essential to gage manufacture and com 
parison. Mr. Bodinus, of the Carrie: 
Corp., describes here the air condition 
ing of one of these gage laboratori« 


A MIDDLE-WEsT company—long 
gaged in making precision it 
used in the manufactur 

chines, tools, jigs, and fixtures 
has been called upon to exten 
activities to produce measuring 
struments needed in war prod 


tion and formerly imported 
abroad. These instruments 
measure to within extreme accu 
‘ies, approaching the absolute 
order to do this. it 1s necessary 
all work be carried out under sta 
ard conditions of temperaturs 
humidity ; because of these requi 
ments, this company has construct 
an underground laboratory 
from the general turmoil of 
facturing, traffic and weather 
this special air conditioned s] 
scientists deitly carve the necess 
flats, prisms, and lenses 
measurement of absolute sizes 
measurement of absolute sizes 
ploys the principle known as “i 
ferometry,” which makes us« 
various colors of light waves 
white light is composed 

can be expressed as accurat 
within a few billionth parts 
inch, 

Length standards similar to 
blocks, as well as thread plug, pl 
and ring gages, are also finish 
this room. One section is enti 
devoted to the manufacture of 
tical flats, used in comparing ¢ 
against any gage block whose 
is definitely known. 

The checking of sizes by 
methods is not a new principk 
has been rather neglected 
comparing is accomplished b 
ting up the gage to be checked 
the length standard side by 
covering both with an optical 
\ monochromatic ray of light p 
through the optical flat, reflect 
itself from the upper surfac 
gage block and from the lowe! 
face of the optical flat. When t 
two reflected rays meet at 


phases, they destroy one a 
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causing darkness; where they meet 
at even phases, they reinforce them- 
selves, creating greater brightness. 
Thus the setup as viewed will show 
alternate bands of dark and light 
streaks. By correct interpretation, 
it can positively be said just by 
visual observation that the object 
to be compared is so and so many 
millionths smaller or larger than 
the gage block against which com- 
parison is made. 

~ As the process involved in mak- 
ing and testing the gages must be 
carried on without delays caused by 
external effects, the laboratory is 
designed architecturally and me- 
chanically to isolate it from external 
influences. The extreme accuracies 
required of the finished product 
necessitated special construction. 
\lfred S. Alschuler and R. N., 
Friedman were the architects. 


Air Conditioning 


The air conditioning equipment 
is of the spray type and supplies ap- 
proximately 4000 cfm of air to the 
laboratory space. The system in- 
cludes filters, a recirculating spray 
pump, spray nozzles, cooling coils, 
and heating and tempering coils. 
The cooling coil of the air condi- 
tioning unit is a part of the “Freon 
12” refrigerating system, with the 
compressor of the balanced type with 
variable capacity. Equipped with 
special control apparatus to main- 
tain a constant dew point, the refrig- 
erating system provides the neces- 
sary cooling and dehumidification 
of the air in summer. Heating and 
humidification for winter are pro- 


vided with the same air condition- 
ing unit, which has heating coils 
and a spray type humidifier. 

The distribution of the condi- 
tioned air is obtained by an intricate 
system of duct work with a number 
of diffusion outlets, each outlet sup- 
plying a small quantity of air. In 
this manner, even temperature is 
maintained throughout the entire 
laboratory. The return and exhaust 
duct work are in tunnels. 

Although the laboratory is en- 
tirely underground, there are many 
of the same problems involved that 
are found in more conventional 
types of buildings. The variations 
in outdoor weather have lessened 
effect in the underground labora 
tory but are not entirely eliminated. 
A large portion of outdoor air is 
necessary for ventilation and this 
puts the same type of duty on the 
air conditioning system that is ex- 
perienced in an above-ground struc- 
ture when large quantities of out- 
door air are circulated. 


69 F—40% 


The temperature of the air in 
the laboratory is maintained at 69 F. 
Any variation in temperature will 
cause minute expansion and con- 
traction in the cutting and grinding 
gears, or a slight variation in the 
surfaces of the optical flats. A min- 
ute variation caused by temperature 
change is multiplied by the sensitiv- 
ity ratio of the instrument and is 
magnified considerably. 

Relative humidity is maintained 
the year around at 40 per cent. At 
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this level the hygroscopic portions 


of the gages and equipment are kept 
This hu 
midity is low enough to eliminate 


free of surface moisture. 


condensation on the glass plate and 
frame that might occur in an un 
conditioned or improperly designed 
air conditioned laboratory. 

Air motion and air distribution 
were given special consideration. 
Designed air velocity in the work 
spaces is less than 5 fpm to avoid 
drafts and air stratification, which 
would cause unequal heat transfer 
from surfaces of the gages and re 
sult in variations of sizes and in- 
ternal strain. 

Air cleanliness is of the utmost 
importance. The smallest dust par 
ticle will make its presence known 
in “light rings.” The conditioned 
air is thoroughly filtered and refil- 
tered to eliminate the impurities and 
keep the air supply to the working 
space free of dust particles. The 
filtering equipment consists of an air 
washer with finely divided sprav 
nozzles washing over a bank of 
cooling coils, through which the air 


passes. In addition, all of the air 
including outside and _ recircu 
lated—passes through conventional 


throw-away type filters. 

Recognizing the 
cleanliness in the room, the labora- 
torv is equipped with flush type 
ceiling fluorescent lighting, with 
flat surface fixtures and streamlined 
projections and molding to reduce 
the number of places where dust can 
collect. Further to assure cleanili- 
ness in the assembly and finishing 
rooms, the dust creating departments 
(grinding and polishing rooms) 
have been partitioned off. The con- 
ditioned air, however, is supplied 
to all the departments, as each oper- 
ation requires constant air tempera 


importance of 


ture. 
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WAR CONSTRUCTION ACTIVITIES OF 
HEATING AND PIPING CONTRACTORS 
RANGE FROM PIPING AN ORDNANCE 
WORKS TO MOVING ONE RADIATOR 





Typical or the war project work being done by 
heating and piping contractors who are actively 
engaged in construction for victory are the jobs 
illustrated in these photos. One of the installa- 
tions involved the use of some 37,000 ft of 42 in. 
diameter pipe, enameled inside and coated out- 
side, for conveying water required in a munitions 
manufacturing process. 

The other project shown is a power plant, 
where an extensive piping system for condenser 
cooling water was installed. 

Due to difficulties in obtaining steel pipe, large 
quantities of asbestos-cement pipe were used, and 
the contractor had to work out methods of con- 
necting the welded steel pipe and the asbestos- 
cement pipe. Welded steel fittings were also 
fabricated by the contractor, as cast iron fittings 
couldn't be had. 

In addition to such large projects, contractors 





are also handling revisions in industrial plant 
heating, piping and air conditioning systems, when 
new manufacturing processes make such changes 
necessary. 

Howard W. Evans, president of Piping Contrac- 
tors, Inc., who furnished these pictures, is no 
stranger to war work. Hanging in his office is « 
photograph taken outside a contractor shop du: 
ing World War I, on the first gasless Sunday. |! 
shows a collection of automobiles (which today 
would make excellent museum pieces) adapted to 
use kerosene instead of gasoline in order to co 
operate with the government's voluntary gasolin 
rationing campaign of 25 years ago. 
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COMMERCIAL, INDUSTRIAL 
STOKER SALES UP 


Factory sales of commerci i| 
industrial size stokers increased 
every classification for the first hal 
of 1942 over the Sallie period 
year, according to statistics furnishes 
by 56 manufacturers reporti 9 
June, 1942, to the U. S Department 
of Commerce, the Committee of les 


Coal & Heating Industries points 


out, The Increase IS particul 
noticeable in stokers having a « 


ity of over 300 Ib per hr of co 
feeding rate For 1942 there wer 
2021 units sold for commercial 
industrial use, contrasted with ] 19 
units for the January-June mont! 
of 194] his increase of large 
stoke sales reflects the War expat 
sion in the industrial den 

steam, heat. and power 


; 
Factory saies OF Mechanica 


= oe 


stokKers otf all sizes and tvpes 


rst halt oft this eal tel] ort ?| 

per cent a ST } 1 wrsth, ¢1 —_ 
I Cas compared w e cr ( 

sponding period in 1941. Total 


tory sales tor the first 


> ae 
1942 were 52.816 units as 


é &, ip’ 

. . 2 2H are : 

Olal Of O/ 96/7 in the same peri 

| , ‘ 
last year ( lass l stoKers reside 
tial heating units with a ipacit 


to Ib per hy Or ce 7 teed 


counted ror all the decline i! sale 
this cat due largely e stoy 

or stoker Sales activities T these 
con y 1 7 

sizes lor several weeks last spring 


An analysis by the Committe 
Ten of the permits fo; installat 
of fuel burning equipment issue 
the Chicago smok« department 
the first seven months of 1942. « 
pared with the same period in 194] 
indicates a downward trend in th 
sale of oil burning equipment. Pe: 
mits for 104 oil burner installati 
were granted for these seven mont} 
this vear, compared to 166 in th 
corresponding months of 1941. Du; 
ing this same period permits wer 
granted for the installation of 726 
underfeed stokers in 1942. compared 
to 647 in the January-July period 
1941. All told, the city issued per 
nuts for 882 fuel burning in 


tions of all types and kinds in the 
seven months period of 1942. co 
pared to S880 jin the comparable 
months of 194] 

City permits for the installation of 
fuel burning equipment are not re 


quired for residences and apartment 


——— "i 0 oy 

















Giant Flying Boats May Solve 
United Nations Shipping Problem 


THE ENTIRE flight deck and a large 
portion of the main deck of the 
Martin Mars, world’s largest flying 
supercharged, permitting 
normal breathing without oxygen 
masks or tubes miles above the 
clouds, it has been revealed by the 
Glenn L. Martin Co. In addition, 
the entire crew enjoys at all times 


boat, is 


the benefits of heating, however 
high» into the frigid atmosphere 


above the earth the giant plane may 


range. 


These twin features of super- 
charging and heating are not 
whims or frills. They contribute 


= 


to the efficiency of all hands by per- 
mitting them to work, fight, eat, 
and sleep with the same comfort 
they would have on a surface ves- 
sel or on land. Glenn L. Martin, 
pioneer champion of long range 
air transport for both war and 
peace time, contends that physical 
comfort plays an important part in 
the efficiency of all hands aboard, 
especially at high altitudes. In 
giving $450,000 to found the Minta 
Martin aeronautical laboratory re- 
cently, Mr. Martin pointed out that 
the effect on pilots of high altitude 
flying is one of the great problems 
requiring intensive study. “I hope 
that from the new laboratory,”’ he 
said, “will come developments 
which will make substratosphere 
flying more comfortable and safer 
for our combat pilots. It is also 
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important that after the war pas- 
sengers be flown at higher alti- 
tudes.” 

The supercharging of the mighty 
ship is confined, for practical rea- 
sons, to that portion forward of 
the wings. It is done with an aux- 
iliary engine that keeps the fore- 
part of the ship pumped full of air. 
Even though the air about the ship 
may be too thin to support life, the 
men flying her don’t have to sit 
about, movie fashion, with oxygen 
tubes in their mouths. They just 
forget the whole thing and breathe 
naturally as they go about their 
business of operating the ship, lay- 
ing her course, and sending and re- 
ceiving messages. 

From the flight deck, where all 
this goes on, a spiral staircase 
descends to the main deck, where 
all hands have their quarters. These 
include staterooms, washrooms, two 
large dining rooms, and a galley. 
The galley’s equipment includes a 





Above—The Glenn L. Martin Co.’s flying 
boat. the 70 ton Mars, takes off for her 
maiden flight, her size clearly shown in 
the contrast of a Grumman amphibian 
beside her. This ship, biggest flying boat 
in the world and herald of others twice 
and more her size, is being hailed as an 
answer to the shipping crisis, so vital to 
the prosecution of the war by the United 
Nations. Reasonable numbers of them 
are said by Glenn L. Martin to be able 
to move as much cargo as surface ships 
because of high speed and greater fre- 
quency of trips 


three burner electric stove an 
electric refrigerator. 
The engine pumping in ait 


gins to operate at 8000 ft, w! 


ordinary breathing is still eas) 


though it was not feasible to su 


charge the whole vessel, the entir 


interior is heated. 


in passes over hot coils, w 


The air dra 


warm it to comfortable temperatu 


The process is necessitated by 
fact that the air high above 
earth, even in the tropics, is f 

Because of differences in 
pressure within the hull whe: 
ship is at high altitude, it is m 
sary for a man moving fron 


end of the ship to the other to | 


through a decompression chai 
This allows him to become 
tomed gradually to the diff 
atmosphere into which he is 
to step. Oxygen stations ar 
up throughout the hull, whic! 
the volume of a 15 room hous 
case of emergency. 

Another interesting featur: 
the Mars is the 28 station tele; 
system that covers all points o! 
hull. A man can sit at his 
high above the clouds and r 
or give orders between mout! 

In these ways, without sacri! 
a bit of her efficiency in pea: 
in battle, the Mars makes her 
of 13 men as comfortable abov 
clouds as they would be on 
face vessel or on land. 


Heatine, Preinc & Am Conprriontnc, SEPTEMBER, 











“OPEN FOR DISCUSSION” 


Communications to the Editor 


WHY A CLOSE NIPPLE 
IN THE HARTFORD LOOP? 





fue Epiror 

In a delayed perusal of the May, 
1942, HPAC, I came across the re- 
ply of Samuel R. Lewis to a reader 
seeking information as to the rea 
son for a close nipple in the Hart- 
ford loop. 

In the interest of further clarifi- 
cation of this subject for the bene- 
fit of this reader as well as others 
who may not be fully enlightened 
on the point in question, I feel con- 
strained to take friendly issue with 
Mr. Lewis as to the accuracy of his 
explanation. 

Briefly, the reason for a close 
nipple in the horizontal connection 
of the Hartford loop is to prevent 
water hammer at that point. It is 
. generally understood fact that the 
cause of water hammer is the rapid 
when in 


condensation of steam 


counterflow with relatively cooler 
water of condensation in a horizon 
The Hartford loop pro- 
against 


tal pipe. 
vides positive protection 
lowering the boiler water line more 
than a limited amount as a result of 
the 


boiler and remote points of the sys 


pressure differences between 


tem. The distance allowed is usu 
ally 2 in. in the case of small resi- 
lential boilers. In the event that 
the water line is lowered this 


amount because of heavy steam de 

mand, pressure difference or other 

reason, steam from the boiler passes 

into the horizontal connection of the 

loop over the returning condensate 
| water hammer results. 

In order to prevent such an oc 
urrence, of which we had a num- 
ber of early objectionable instances, 
specifications were revised so as 
require a Y connection in the 
Hartford loop instead of the usual 
nipple or “short” horizon 
tal connection. This practice re- 
sults in an absolutely clean “cut- 

in the event of low water line 
with no possibility of water ham 
me The accompanying print 
shows four methods by which this 


oy ” 
cose 


have dropped 
minimum leve 
loop would n 


the function f 


increased 


or which 
tended If th 
suthciently, the wat 


S pressure 


to 1tS8 predeteri 


1 and th | 


erely be perl 
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outlet of the tee through which re- 
turn water enters a boiler via a 
Hartford loop. 

I have now to confess that | 
never have had any trouble with 
hundreds of these equalizing loops 
installed on boilers under my di- 
rection and so lack the authority 
in explanation only to be gained 
by experience with constructions 
which deviate from the normal. 

Mr. McNeice very kindly has 
given me the benefit of his experi~ 
ence. He has found that unless the 
connection from the return main is 
made with a close nipple or equiva- 
lent, from a riser coming up from 


an assuredly wet return, water 
hammer will result whenever the 
water line in the boiler becomes 


low enough no longer to seal off 
the top of the horizontal connec- 
tion. 

It is beyond argument that when 
steam comes in contact with a con- 
siderable surface of relatively cool 
water in any horizontal pipe the 
conditions are favorable for water 
hammer. 

Mr. McNeice has seen a number 


of cases in which, due to failure to 
install the shortest possible hori- 
zontal pipe connection into the 
side outlet of the tee in the equaliz- 
ing loop, serious water hammer did 
occur. 

As an aid to its customers, Mr. 
McNeice’s company suggests going 
even further than to install the 
regulation close nipple into the tee, 
advocating, instead of a plain tee, 
a special tee called a 45 deg Y 
bend, in which the side outlet looks 
down at an angle of 45 deg and re- 
ceives the upcoming return water. 
With this arrangement, when the 
center of the Y bend is 2 in. be- 
low the normal water level in the 
boiler, there has been no difficulty 
due to water hammer. I am happy 
to acknowledge Mr. McNeice’s 
contribution and to endorse his rea- 
soning and solution. 

The 45 deg Y bend is shown as a 
standard fitting in the catalogs of 
most supply houses.—SAMUEL R. 
Lewis, consulting mechanical en- 
gineer; member of HPAC’s board 
of consulting & contributing edi- 
tors. 


THE FIGHT FOR THE CEILING 
(Air Conditioning and Lighting) 


THe Epiror 

Considerable water has 
over the dam since first the question 
“Who owns the ceiling?” arose in 
our territory, and I’m very much 
in accord with Knight Porter’s open- 
ing comment, in his article in the 
August HPAC, that “it’s not really 
a ‘fight’ between the air condition- 
ing, illuminating, and acoustical 
engineer” but rather only the need 
for an appreciation of the other fel- 
low’s problem and cooperation in 
the early design stage, that is 
needed to satisfactorily work out 
the joint problem. 

Perhaps the worst headache that 
the air conditioning engineer has 
experienced the last couple of years 
has been the difficulty in getting the 
eventual lighting load established, 
particularly in the case where the 
question of whether to use incan- 
descent or fluorescent lighting has. 
due to the larger initial cost of 
fluorescent as against its lower op- 
erating cost, resulted in the owner's 
indecision and later reversal of de- 
cision—with the net result that the 


flown 


air conditioning engineer has had to 
refigure his load two or even more 
times. Present day lighting loads 
on the last dozen jobs that I have 
designed or helped design have 
varied from as low as 15 per cent 
to over 70 per cent, with the aver- 
age between 30 and 50 per cent of 
the total internal sensible load— 
which in turn determines the air 
quantity supplied, duct sizes, and 
other equipment sizing. Experi- 
ence also indicates that with mod- 
ern higher intensity (from 50 to 
150 foot candles), lights are kept 
burning even though venetian 
blinds are adjusted to keep out di- 
rect sunlight, this being particularly 
true in the case of fluorescent light- 
ing whose color blends better with 
daylight. All of the above is men- 
tioned to indicate the importance to 
the air conditioning engineer of the 
lighting load and his need for the 
cooperation of the illuminating en- 
gineer. In turn, the illuminating 
engineers and lighting equipment 
representatives with whom I’ve had 
considerable contact tell me that 





mutual cooperation is of great h 


to them. 
architect is going to ignore the st 
ment that an air conditioning 


gineer is practically forced to ma 
at times, that his air conditioni: 
system simply can’t function sat; 
either changi 
the type of lighting fixture or 


factorily without 


type of mounting. 
We made a number of labora 


Certainly no owner 


al 


t 


tests about a year ago using a 
ing outlet and several types of c 


ing mounted fluorescent 
One unshielded fixture which 


fixtut 


livered the cold air stream over | 


lamp showed a reduction of ove 


per cent in light output with 5’ 


delivered air. 


However, in n 


fixtures the lamps are so shiel 


that light output is not materi 


affected. 


However, we found very 


nitely that most lighting fixtures 


as beams and divert the air st: 
downward. Ceiling outlets, 
the application of many side 


f 


grilles, are designed to take ad\ 
tage of the fact that air tends 


hold to the ceiling, and now 
Ss 


denly we meet the problem rest 
ing from a ceiling mounted fluor 


cent lighting fixture—in 


effect 


beam knocking this careful des 


into a cocked hat by defi 
“dumping” the air steam < 


ward. The worst lighting fixtu 
this respect, mounted tight ag 
a 9 ft high ceiling, 3 ft fron 
edge of the air outlet, produc: 
very serious dumping action 
sulting in an air movement <d 
ward of over 200 fpm. Under 
same condition a half oval typ 
not produce any noticeable 1 


ment at head level, as_ the 
tended to follow around the 
surface. Most fixtures, how: 


did produce objectionable air 1 
ment. We found that moving 
fixture to 6 ft from the edge « 
air outlet still resulted in uns 
factory conditions, even tl! 
measurements were taken 6 

low the ceiling. Suspending 
fluorescent fixtures 
inches, 4 to 8 in., is usually 
cient with the more 
type of ceiling outlets to avoid 
“dumping” which produces ¢ 
Strange as it may seem at 
thought, having the blank « 

the fixture only a foot fro 

edge of the air outlet did not 

in difficulties, the reason bein; 


only a 


widel\ 
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'! amount of air directed down- 


Sllid 


ward. 

In passing it might be well to point 
out to air conditioning men that a 
40 watt incandescent lamp means 
40 < 3.4 Btu per hr of heat, while 
with a 40 watt fluorescent lamp 
about 25 per cent must be added 
for auxiliary loss, if the auxiliaries 
are in the fixture as is customary 
when using alternating current. If 
by any chance direct current is 
used, check carefully, as the per 
cent to be added for the auxiliaries 
is considerably greater than 25. 

One point of Mr. Porter's article, 
which, in spite of his added modifi- 
cations, all of which are correct, 
might give an inexperienced de- 
signer an erroneous rule of thumb, 
is, namely, that 12 air changes is a 
dividing line between a draftless 
and drafty condition. Personally, 
I've seen a larger percentage of 
drafty conditions exist in jobs hav- 
ing air change of less than eight 
per hour than in those having a 
higher air change—probably due to 
the fact that less care and thought 
was used, or possibly due to unwill- 
ingness to spend sufficient money to 
provide proper air distribution on 
apparently simple jobs. 

Summarizing, one might say 

1) Become reconciled to the fact that 
upwards of 50 foot candles of lighting 
will be used. Don’t fight the lighting 
man—after all, his lighting often makes 
uir conditioning jobs. 

2) Providing light requires watts, all 

f which will be converted into heat 
which must be removed. Be sure you get 
the full lighting load, including all aux- 
liary apparatus, in your Btu estimate 
or the owner will feel he got a fine 
lighting system and a bum air condition- 
ing installation. 

3) Help the owner (and incidentally 

the lighting man) by pointing out the 
“dumping” action of certain fixtures. 
Certainly both would rather avoid a head- 
ache and a later patched up job. 
In closing may I say that I feel 
at today there is very good co- 
operation between the air condi- 
tioning engineers that have been 
long the majority of the larger 
and better jobs in our territory and 
the illuminating engineers and 
lighting equipment representatives, 
and that the degree of cooperation 
improves as they become better ac 
quainted with each other and each 
other’s problems. 

Ki ight Porter’s article is a well 
written, interesting summary and 


rer 6 *.* . 
should help the air conditioning en- 


th 








Readers of Heatinc, Preinc & Aim 
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gineer better to understand the 
lighting engineer’s problems.—C. 
H. RANDOLPH, air conditioning en- 
gineer, Wisconsin Electric Power 
Co. 


Tue Eprror 

Mr. Porter's article in the Aug- 
ust HPAC very clearly points out 
the necessity for close coordination 
between lighting, air conditioning, 
and sound control. This is all part 
of advanced thinking in connection 
with environments in which human 
beings must live and work. 

I was impressed by the calm way 
in which Mr. Porter approaches the 
relationship between light and heat 

there has been altogether too 
much misunderstanding of this rela- 
tionship. The threshold of sensa- 
tion for radiant temperature has 
been established not only in careful 
laboratory researches but in prac- 
tical field investigations. It is 
quite safe to say that for many 
years any general lighting that 
would be provided will not intro- 
duce a_ radiant heat problem. 
Strictly localized lighting, where 


the foot candles extend beyond the 
100 mark, will produce radiant 
heat that will be perceptible, but to 
say that this radiant heat will in 
every instance be uncomfortable ot 
unwelcome is to deny the evidence 

From the standpoint of sensibl 
heat a kwhr produces 3413 Btu re 
gardless of the light source that 
might be used. The higher lumi 
nous efficiency of the fluorescent 
lamp and the mercury lamp means 
that for a given connected load 
more foot candles can be provided 
for a given allowable heat gain on 
the air conditioning system, but 
from the standpoint of lighting and 
air conditioning practice this is of 
only transient interest because the 
advances in lighting are so rapid that 
the lighting industry will soon be 
knocking at the 5 to 7.5 watts per 
sq ft, stated by Mr. Porter to be 
critical from the standpoint of air 
motion, 

It seems to me that with the es 
tablishment of these basic facts, 
each industry involved should de 
vote its best efforts towards ways 
and means of allowing the con 
sumer to utilize the best that each 
has to offer, without attempting to 
impose limitations on the use of any 
device because of commercial weak 
ness, or a lack of technical skill. 
Howarp M. SHARP, manager, 
lighting bureau, Buffalo Niagara 
and Eastern Power Corp. 


SALES ENGINEERING FIRMS 
IMPORTANT TO WAR EFFORT 


THe Epiror 

An editorial appeared recently in 
a metropolitan newspaper in which 
considerable satisfaction was ex- 
pressed at the speed with which the 
House had drafted and passed a 
bill prohibiting the payment of com- 
missions and contingent fees for the 
negotiation of war contracts. While 
everyone with a sense of decency 
must be indignant about the alleged 
practices of certain individuals and 
so-called organizations, it 1s possible 
for an improperly drafted bill to 
work great injury. 

Many manufacturing concerns, 
large and small, are conducting 
their sales throughout the country 
through manufacturers’ agents or 
sales engineering organizations. 
This arrangement has proved to be 
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practical and economical. It would 
not be practical for the average size 
manufacturer of fans, for instance, 
to have a branch office in a city like 
Washington, Baltimore, or Cincin 
nati; on the other hand, it would 
not be possible for the manufacturer 
to cover these cities thoroughly and 
competently by a traveling engineer 
from the main office. A _ resident 
sales engineering firm is therefore 
the satisfactory and conventional 
solution. These sales engineers 
have a number of accounts and if 
they are industrious and the ac 
counts are of quality, they make a 
good living, while this arrangement 
permits the manufacturer to deter 
mine his cost of sales to a nicety. 
These resident sales engineers 
render a distinct service. They are 
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selected by the manufacturer be- 
cause they are capable engineers 
and can give immediate and compe- 
tent advice and cooperation on any 
engineering problem which con- 
cerns their product. Without the 
possibility of communicating by 
telephone with the resident sales 
engineer and having him call 
promptly for a discussion, the en- 
gineer in a government department 
desiring information would have to 
send the necessary data to the home 
office of the manufacturer. Usually 
these data are insufficient; long 
correspondence ensues, a great deal 
of time is wasted, and the possibil- 
ity of errors is accentuated. 

An improperly drafted bill would 
be a deterrent to the war effort, as 
the sales engineers who have done 
their work capably for many years 
for an entirely reasonable compen- 


sation would not be available for 
advice and assistance because the 
smaller manufacturer, even under 
present war conditions, would not 
be justified by the volume of busi- 
ness obtainable in maintaining an 
office in Washington. Such a bill 
would result in a bonus to the 
manufacturer with an office in 
Washington and a penalty to the 
smaller manufacturer. It would 
therefore limit competition and 
thereby increase the cost to the gov- 
ernment. The manufacturers’ agent 
would have to fold up. 

Such a bill should be carefully 
drawn to abolish specifically the 
malpractices, but it should’ not be 
so worded that it would interfere 
with legitimate and long established 
business practices. — A. Rust-Op- 
PENHEIM, president, Anemostat 
Corp. of America. 





Selected Listing of Articles on Fuel 
Conservation Published in HEATING, 
PIPING & AIR CONDITIONING 


THE FOLLOWING listing is presented for 

the convenience of readers who may wish 

to refer to their back issues of HPAC 
for data on fuel conservation: 

Accurate Method for Control of Heating 
Fuel Costs, An, by W. S. Bard (Aug- 
ust 1937, p. 473) 

\lert Management, Meters, and Proper 
Control Cut Building Heating Costs, 
by Lester S. Ries (July 1934, p. 293) 

\ttention to Details Cuts Cost of Heating 
and Other Services, by C. W. Kimball 
(January 1940, p. 4) 

\ttention to Heating Plant Now Will 
Pay Dividends Next Winter, by Lewis 
W. Mauger (July 1939, p. 413) 

Buying and Checking Fuel, by R. E. 
Hieronymus (January 1942, p. 11) 

Buying and Checking Fuel, by R. E 
Hieronymus (February 1942, p. 96) 

Check Plant and Building Heating Now, 
by T. Napier Adlam (April 1935, p 
177) 

Check Plant and Building Heating, by 
T. Napier Adlam (June 1935, p. 285) 

Conservation for National Defense—Fuel 
Economy in Oil Fired Plants, by Kal- 
man Steiner (August 1941, p. 481) 

Daily Degree Day Check Saves Heating 
System, by R. E. Hieronymus (Decem- 
ber 1940, p. 707) 

Daily Degree Day Check Saves Heating 
System, by R. FE. Hieronymus (Janu- 
ary 1941, p. 9) 

District Heating Companies Point Way 
to Steam Savings, by George A. Orrok, 
Jr. (July 1938, p. 459) 


te 
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Eleven Ways Heating Has Been Im- 
proved, by Lewis W. Mauger (March 
1940, p. 174) 

Get Ready Now for Winter Operation 
of Conditioning System, by Rush D. 
Touton (October 1936, p. 550) 

Heating Fuel Consumption Data, by 
Kalman Steiner (October 1937, p. 618) 

Heating Plant Check-Up Pays!, by C. W. 
Kimball (October 1934, p. 426) 

Heating System Control Methods and 
Reducing Fuel Consumption, by Kal- 
man Steiner (March 1937, p. 170) 

How a Has Ob- 
tained Heat Economy, by Rex E. 
Hieronymus (March 1939, p. 149) 


(Sep- 


Pioneer Skyscraper 


How Much Steam for Heating? 
tember 1940, p. 545) 

How to Avoid Waste in Plant Heating, 
by Mortimer Freund (March 1938, p. 
169) 

How to Operate Oil-Fired Heating 
Plants Efficiently, by Paul R. Unger 
and Kalman Steiner (May 1936, p. 
255) 

How to Plan an Operating Schedule for 
Heating and Air Conditioning, by 
Charles N. Bailey (October 1939, p. 
601) 

How to Reduce Next Winter’s Heating 
Costs, by J. Earl Seiter (August 1935, 
p. 378) 

How to Save Heating Dollars, by H. P. 
Scott (April 1941, p. 239) 

How We Improved the Heating of Our 
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Plant, by H. A. Richardson 
1940, p. 235) 

Method of Reducing Fuel Consu 
A, by H. P. Scett (March 1941, 

Organized Maintenance Procedu 
Fuel Consumption for School | _ 
—an Interview with John 
(January 1939, p. 9) 


ea 


Planning an Operating Schedul« 
Building Heating Steam, by Ch 
Bailey (June 1939, p. 373) : 

Regular Supervision of Apartment 
Heating Plants Cuts Costs, by 
Steiner (July 1939, p. 425) 

Reliable Steam Consumption 
Mean Better Heating at M 
Cost, by Lyman R. Flook (Jur 
p. 320) 

Setting Up a Heat Economy P 
by Rex E. Hieronymus (Janua 
p. 25) 

Simple Changes in Heating Syst 
Better Operation Reduce Stea: 
by George H. Tuttle (Decen 
p. 570) 

Study of Building Heating F; 

Shows Money Value of Goo 
tion, by Earle Shultz and J. | 
(October 1939, p. 609) 

Study of Building Heating | 
Shows Money Value of Go 
tion, by Earle Shultz and J. | 
(November 1939, p. 667) 

Technical Problems in Analyz 
Consumption, by W. S. Bard 
ber 1937, p. 541) 

22% Less Steam Heats Office 
by William S. Downs (Ma 
p. 177) 


ENGINEMEN NEEDED 4 


IN FEDERAL BUILDINGS 


Enginemen (steam-elect 
needed to be in charge of 
refrigerating and ventilating 
in federal buildings in Washing 
D. C. The United States ‘ 
Service Commission is r 
enginemen for positions 
from $1680 to $2040 a year 

Experience in the operati 
stallation of air conditionin, 
ment will be accepted as qu 
Applicants for all positio 
show experience with elect 
chinery. Experience in the « 
of diesel, air conditioning, « e 
erating equipment is desir 
not essential, 

There is no education 
ment. There are no ag 
Filing application forms, o! 
at first and second class p: 
is all that is necessary t 
sidered. 
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Exhaust Office A 


teel Storage Warehouse 


HEAT CONSERVATION through the 
louble use of warmed air is prac- 
ticed by Joseph T. Ryerson & Son, 
Chicago, as a war and peace- 
me economy. The arrangement 
is been in use for many years, and 
is saved thousands of dollars in 
operating and maintenance costs and 
protection of — steel products. 
Changes have been made from time 
to time as needed, and recently 
some of the duct work was revised 
because of a re-arrangement of 
rage space. 
he two main floors of the office 
ling, which adjoins the ware- 
section, are served by a venti- 
ng system which supplies heated, 
lied, and filtered air in win- 
d filtered outside air in sum- 
Cooling coils can be added at 
uture date if it is decided to 
the necessary expenditure. 
r is distributed to the office 
by means of a 50,000 cfm fan. 
general office areas, some of 
pply ducts were built around 
ular columns for the sake of 
ince; the air is discharged 


through grilles around the circum 
ferences of the column tops. These 
“duct columns” look exactly like the 
others, except that they are of in 
creased diameter. 

A second fan and duct system ex 
hausts the air, which has a temper 
ature of about 70 F, from the office 
spaces and supplies it to the storage 
areas, thus conserving the heat in 
the air for re-use in the protection 
of stored galvanized and full finished 
sheets of all kinds, mechanical tub 
ing, and other steel commodities. 

Whenever stored metal 1s appre 
ciably cooler than the air which 
comes in contact with it, moisture 
condenses out of the air and causes 
rust and stains. This occurs in sum- 
mer as well as in winter when 
ever the temperature of the metal 
reaches the dew point of the air. It 
is the same interesting phenomenon 





Above—Some of the duct work in a 
storage area, furnishing the warm ex- 
haust air which has been taken from the 
offices. Under ordinary conditions, the 
piles of sheets in storage would be head- 
high or more 
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ir Heats 


Sheet Stocks Protected from Condensation 
Damage by Duct System Using Waste Heat 


day, and in white frost 


ind latches on outside door 
winter mornings. Kyerso1 

ered long ago that this damag« 

be prevented by application he 


at the right time, and maintains 


necessary imstruments arn equip 


ment to deliver the heat before 
dew 1s laid down 


] - , rh +) ’ 
in the exhaust air trom e oft 


Whilk the heat 


e 


system is sufficient during much 
the time, steam convectors capabl 
of increasing the temperature of the 
alr are provided. 

Steam is supplied the offices a1 
warehouses by a plant comprising 
three large water tube boilers fir 
with pulverized coal Lhe 
combustion purposes is preheates 
the hollow walls of the combustior 
chambers The entire « il and asl 
handling equipment is mechanical 
including even the removal of dust 
from the breeching 

Samuel R. Lewis has beet ’ 
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consultant on the installation of 
these heating and ventilating sys- 
tems. 

Before the present arrangements 
for heating the steel storage spaces 
were developed they were heated by 
wall-hung pipe coil radiation. In 
recent years, much of this pipe coil 
surface has been replaced (in steel 
storage areas not served by the ex- 
haust air system) by unit heaters 
which distribute the heat more ef 
fectively. Due to the great need 
for scrap metal, these old and 
unused pipe coils are now being 
salvaged. Before the present war the 
cost of removal exceeded the salvage 
value and the pipe coils were left in 
place. At present, however, Ryer- 
son feels it a patriotic duty to return 
all scrap of any kind to the steel 
mills to help out in production for 
victory. 

Ryerson, now celebrating its 
100th anniversary, has war experi 
ence dating back to the Revolution- 
ary War, when mines and forges 
owned by the Ryerson family fur- 
nished some of the iron used in the 
chain which blockaded the Hudson 
River at West Point. In World 
War I, Ryerson received a citation 
for distinguished war work, and in 
the present war is actively cooper- 
ating with the government in intro- 
ducing new low alloy steels (Na- 
tional Emergency steels) to indus- 


try. All 10 plants of Ryerson are 


devoted almost completely to sup 
plying steel for war purposes. 
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PIPE FITTINGS FOR 
SPRINKLER SYSTEMS 


Permission to manufacture types 
of pipe fittings necessary for the 
operation of fire protection sprink- 
ler systems and for drain pipes was 
granted by the WPB director gen- 
eral for operations in amendment 3 
to schedule II of limitation order 
[.-42, issued last month. 


INDUSTRIAL HEALTH 
FOR DEFENSE 


The division of health and social 
services of the Massachusetts com- 
mittee on public safety, 18 Tremont 
St., Boston, recently issued a man 


ual on industrial health for defense 
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Here are the ducts which supply fil) 
ventilation air, heated and humidifi 
winter, to the offices, and some of 


ducts which convey the exhaust ai 





storage areas. In the background ji 7 

supply fan and continuous viseou 

filter 
: 
4 
4 
¥ 
: 
, 
f 
ij 

The fan on the platform and the ; 

shown here exhaust air from the 

and supply it to the steel storage ‘ 


house. When additional heat is need 
convector heating surfaces raise th: 
temperature 
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and is distributing 25,000 





it. Confined to the most im 


industrial healt 
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booklet has much of value 
terest and includes numerou 
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Sowing general cargo in the hold of a merchant vessel 
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Prefabricated Piping 
Speeds Shipbuilding 


Oregon Shipbuilding Develops Method 
of Simplifying Piping Installation 


SUMMARY—Under a new plan devel- 
oped at Oregon Shipbuilding, piping in- 
stallations are largely prefabricated and 
so into hulls in complete units with 
greater precision and efficiency than pre- 
viously possible. A loft was converted 
into a full seale model of the machinery 
‘rea on a ship, and the piping systems 
designated by colored lines on the floor. 
Elevated jigs are used which correspond 
'o actual openings and fittings on the 
hip’s machinery and equipment. These 
es are painted to correspond to the 


proper piping system. . . . This prefab- 


ricating plan has broken several bottle- 


ks in shipbuilding, a job which is 
| to Victory 


IN THE good old days, 
fitted according to 
blueprint specifications, then hoisted 


pipe was 
bent, cut and 


into hulls piece by piece where it 
was adjusted, welded and bolted into 
position. Quite often variations in 
machinery space construction meant 
trouble. Welding and fitting had to 
be done under crowded conditions 
in almost inaccessible places. 

Under a new plan developed at 
the Oregon Shipbuilding Corp. by 
Chester Spiering, pipe assembly su 
perintendent, with the help of the 


rnc, Preinc & Am Conprrioninc, Sepremper, 1942 


NET TOYS 4585 





>) Se TI A 





ee 
\& 


marine machinists, shipwrights 
drafting department, piping st 
tions are largely prefabricated and ¢ 
into hulls in complete units w 
greater precision and efhcies 


Was pre viousl\ poss! le 


Converting a 60 x 280 
a full scale model of the machiner 
space area On a ship SpuAecrnyg 
his crew first laid out his floor spa 
designating by a system of colors 
lines on the floor the five svster 
of piping which his department pre 
fabricates 

The same color ide 
carried out to the marking 
pipe itself which leaves the pt 
sembly with adjoining — sect 
clearly numbered and striped in th 
proper color So that the pipe wi 


conform to the floor lines and 


Crams, a series ol} ange! ele 
th, | Lile ¢} f 
the sections in place while they ar 


being fitted 

















The second feature of this plan is 
the use of elevated jigs which cor- 
respond to actual openings and fit- 
tings on the ship’s machinery and 
equipment. These jigs are metal 
frames with the names of the pieces 
they represent clearly indicated. 
These are also painted to correspond 
to the proper piping system. They 
are adjustable both vertically and 
horizontally, enabling the workman 
to adjust them to conform to 
changes * ship's specifications. 

In the pipe assembly, adequate 


INSTALLATION AND SERVICE INSTRUCTIONS 


space is provided for a crew of 40 
or more welders and pipefitters who 
put on flanges, weld connections, ad- 
just lengths, and otherwise handle 
about 85 per cent of the pipefitting 
which previously had to be done in 
the hulls. 

The development of this prefabri- 
cating plan has broken more than 
one bottleneck in pipe installation. 
Beside cutting down welding time 
almost 85 per cent, it has helped to 
relieve congested working conditions 
in the machinery space of unfin- 





ished hulls—also the hazard of nx 
fume fever has been eliminated. 


It has also helped cut down tra: 


portation time by eliminating n 


rejected material and has enal 


hulls to receive pipe installations 
complete systems. 

It has reduced losses due to bri 
age and errors and made fit 
more accurate. 

Next step, says Spiering, is 
handle overhead installations 


further cut down production tin 


FOR REFRIGERATION CONDENSING UNITS 


A Proposep Commercial Standard 
for Commercial Electric Refrigera- 
tion Condensing Units (TS-3300), 
adopted at a manufacturers’ confer- 
ence in June and circulated to the 


industry for comment, establishes 
minimum specifications and_ test 
methods for the guidance of manu- 
facturers, distributors, installers, 
contractors, and users. It covers 


air cooled and water cooled units 
from 1/5 to 3 hp, and water cooled 
models of 5 hp. 

It is recommended in the stand- 
ard that a copy of the following in- 


stallation and service instructions 
be furnished with each refrigeration 
unit: 


Place unit where it has a free circu- 
lation of cool air. If a watercooled unit, 
do not install where it will be subjected 
to freezing temperatures. 

Lubricate motor bearings before start- 
ing unit. Use only lubricant of the grade 
recommended by the motor manufacturer. 

Check 
trols to be certain that unit is being con- 


nameplate on motor and con- 


nected to correct current. 

Use line fuses of proper rating (See 
National Electrical Code). 

Make certain that pulleys are in align- 
ment and that belt is adjusted to proper 
tension. 

Check direction of rotation of compres- 
sor as indicated by arrow on unit. 

Be sure evaporator and lines are dry 
and clean. If they have stood open, blow 
out with CO. and bake dry. 

The use of a suction or liquid line 
strainer for protection of the system is 
recommended. 

Use only suction or liquid line dryers 
moisture. Use dryers which 
have been recommended by the compres- 


to remove 


sor unit manufacturers. 
Draw a deep no-bubble vacuum on the 
entire system before charging with refrig- 


erant, using a vacuum pump designed for 
that purpose. 

Check the 
unit has operated a few hours, and add 
oil as required to make up for. that in 
the lines and evaporator. Use only clean, 
dry oil in sealed cans approved by the 


compressor oil level after 


manufacturer of unit. 

Test all joints for leaks. Use a good 
halide torch leak detector for methyl 
chloride and “Freon” and a strong am- 
monia swab for sulphur dioxide. 

Check adjustment of expansion valve 
and reset if necessary to keep liquid re- 
frigerant from returning to the com- 
pressor. Be sure to use the proper size 
valve. 

Use only refrigerant specified on unit 


nameplate that is clean and dry. | 
frigerant is changed on approval 
unit manufacturer, remove old ret: 
ant and compressor oil, put in new 
proved oil, and pump 2 deep vacuu 
fore charging with new refrigerant 
Before leaving the installation as « 
plete, recheck temperature, valve sett 
general operation, always 
See that service valve caps, 


and 
gages. 
trol covers, and other loose parts a: 
place. 
sor oil level, and the motor oil. 
Instruct the customer or use! 
care and operation of this unit; 
oil motor and replace fuses. Leave 
and telephone num! 


} 


name, address 
day and night, posted near the unit 





HAZARDS TO 
EYES INCREASE 


Ninety-eight 
injuries which 


per cent of the eye 
occur in American 
industries at a rate of 1000 a day 
and represent an annual loss of 
$200,000,000 are wholly unneces- 
sary, according to a study sponsored 
by the National Society for the Pre- 
vention of Blindness and recently 
issued by the Columbia University 
Press. Price of the book is $3.50. 
It was prepared by Louis Resnick. 

A serious factor contributing to 
the inadequacy of official records of 
eye injuries is the rapidly spread- 
ing use in industry of poison- 
ous chemicals and other deleterious 
materials which cause damage to the 
eyes. In many instances neither the 
workman whose eyes have been 
affected nor his physician knows 
that the worker has been exposed to 
poisonous fumes, liquids or dusts. 


DEPUTY CHIEF OF WPB 
HEATING BRANCH APPOINTED 


Appointment of Ronald Ally 
as deputy chief of the WPB plu 
ing and heating branch has 
announced by W. Walter Tim 
chief of the branch. Mr. Allw 
has been chief of the branch's | 
ning and projects 
February of this year. Before 
ing the War Production | 
staff, he was a_ specialist 
preparation of specification dat 
building products. He has bee: 
sociated with many compamie 
the heating and plumbing ind: 
and was connected with the 
Hook Housing development 
New York City as a designe: 

The duties of the planning 
projects section will be consol 
under Arthur L. Rayhawk, as 
of a new production require: 
section. 
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FUEL CONSERVATION 


All fuel users have the opportunity of making a 
personal contribution towards winning the war. The 
fuel oil shortage on the East coast and in the Pacific 
Northwest is considered to be imminent. The in- 
creased demand of other fuels by war industries, and 
the consequent shortage, presents a serious problem 
in other sections of the country. Unless some fore- 
sighted planning is adopted immediately there is apt 
to be a number of cold offices, hotels, apartments 
and residences this winter 


Four general plans of coping with the situation are 
recommended. First, in those areas where a fuel 
shortage is known to exist, it is important for all who 
can to convert now and burn a more readily obtain- 
able fuel. Second, everyone should take immediate 
steps to conserve fuel by installing storm windows 
and doors, applying wall and ceiling insulation, and 
caulking or weatherstripping wall or window open- 
ings. Third, before cold weather comes, have a com- 
petent engineer or contractor survey the heating 
plant and make sure that the boiler or furnace is 
operating efficiently. Fourth, after winter comes, take 
every precaution possible to conserve fuel 


In sponsoring the War on Fuel Waste throughout 
the nation, the ASHVE is desirous of focusing atten- 
tion on the necessity of saving fuel as a war meas- 
ure. Every pound of fuel saved relieves the strain 
on the transportation facilities of the country and 
allows the more critical fuels to be utilized for the im- 
portant products of war 


It is a patriotic duty to War on Fuel Waste, and at 
the same time substantial personal savings will re- 
sult 


WAR SERVICE COMMITTEE 


B. M. Woods, Chairman E. Holt Gurney 
W. A. Danielson Thornton Lewis 
W. L. Fleisher A. C. Willard 
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War On Fuel Waste Week 





Walter L. Fleisher 
New York, N. Y. 


Tue War on Fuel Waste Week, 
sponsored by the War Service Com- 
mittee of the Society, was inaugu- 
rated with a forum and luncheon- 
meeting at the Hotel Pennsylvania, 


New York, Monday, August 17, 
with over 100 members of the 
ASHVE, trade association repre- 


sentatives, and others in attendance. 
Walter L. Fleisher, consulting engi- 
neer, New York, presided at the 
morning meeting and his complete 
introductory remarks are recorded 
on this page. 

M. F. Blankin, Philadelphia, 
first vice-president of the Society, 
was toastmaster at the luncheon fol- 
lowing the morning session, where 
the Hon. Fiorello H. LaGuardia, 
Mayor of the City of New York, 
was the featured speaker. An ab- 





Hon. Fiorello H. LaGuardia 
New York, N. Y. 
stract of the Mayor’s address will 
be found on the opposite page. 

The first speaker at the forum 
was Ned Foulds, New York, N. Y., 
Chief, Fuel Oil Section, Petroleum 
Coordinator’s Office for War. He 
spoke on Fighting the Fuel Oil 
Shortage by Conversion, which is 
printed on page 561. W. Walter 
Timmis, Chief, Plumbing and Heat 
ing Branch, War Production Board 
and a member of the ASHVE, dis- 
cussed the subject of Equipment for 
Conversion and Conservation, and 
this is abstracted on page 564. 

Joel Dean, Washington, D. C., 
Rationing Chief of OPA, sent a 
message to the meeting in the form 
of a telegram, which is printed on 
the opposite page. Coal for Victory 
was the subject of an address 


Fuel Conservation 





M. F. Blankin 
Philadelphia, Pa. 


by Dr. Luther Harr, Washingt 
|e pa 
Counsel, and the full text of 
remarks will be found on page ; 
Dr. C.-E. A. Winslow, 
Haven, Conn., a member 
Council and vice-chairman 
Committee on Research of the S 


situminous Coal Consum: 


ciety, presented an informal dis 
sion of The Problem of Maint 
ing Health and Comfort in a Pe) 
of Fuel Shortage. Dr. Wit 
stated that the essential quality 
satisfactory thermal environment 
that it should carry off the 
produced in the human bod) 
chemical oxidations 
those physiological processes w 
are called metabolism. Since 
tabolism rapidly 
physical work the optimum ait 


involved 


increases 





The War Service Committee of the 
\MERICAN Socrety OF HEATING AND 
VENTILATING ENGINEERS has called 
this meeting to inaugurate “War on 
Fuel Waste” Week and is pleased to 
welcome this group. At the request of 
Secretary Ickes, our Committee with 
the assistance of all interested groups 
has made a profound study of the fuel 
situation. It has brought about greater 
cooperation than was considered pos- 
sible. It is convinced that there will 
be a shortage of fuel oil, notwith- 
standing the conflicting statements that 
various agencies report to the papers 
and directly to the public, and that 
the only way unnecessary and real dis- 
comforts can be avoided this winter 
is by eliminating waste and by sub- 
stitution of one kind of fuel for an 
other, and by the cooperation of the 
Government and the public in an ap- 





preciation of these facts. 

There never was an excess of oil 
on the Eastern seaboard, notwithstand- 
ing anything that anyone may say to 
Ickes’ 
own statement in last week’s Collier's, 
“if the total amount of fuel delivered 


the contrary—see Secretary 


on the East coast was available this 
year, a large amount of this fuel 
should be sent abroad or used for re 
fuelling our ships. Much of this re- 
quired amount can and must be 
saved.” If there is division of opinion 
between the WPB, the OPA and the 
Department of the Interior, they 
should settle their indecisions in secret 
chambers and not before the public. 
I can assure you that at least one of 
our agencies considers rationing of 
fuel oil not only possible, but almost 
certain. 

The investigations of the War Serv- 


INTRODUCTORY REMARKS BY W. L. FLEISHER 


the remedy lies in our own hands, t 
a major extent. Words of optimis: 
will not keep the cold out of ou 


homes. It is the purpose of our fu 


| 
ice Committee have convinced us that | 
| 
' 
conservation campaign to tell the pu | 
lic what to do and what to exp 
Ours is a _ patriotic duty witl 
political, commercial 


We welcome the cor 


thought of 
financial gain. 
structive advice and assistance of 
of you in the inauguration of 
“War on Fuel Waste” Week a 
hope that you will carry the plan { 
ward in your community. 

This morning we have a group 
distinguished speakers from the fie! 
of engineering, public health and G 
ernnient, who will give you some vit 
facts on the fuel situation and 


remedies that are under discussion 
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ature must also vary widely. In 
soning for the heating of occupied 

ellings, Dr. Winslow mentioned 

t it is impossible to count on 

ive physical work ; however, there 
re important variations in the nor- 
nal resting metabolism of persons 
{ different ages and physical states, 
which must be considered. 

He indicated that in most rooms 
there are distinct regional varia- 
tions caused by radiation to cold 
walls and particularly by differences 
in air temperature at various levels. 
It is for this reason that the Com- 
mittee on Hygiene of the American 
Public Health Association has fixed 
as a minimum limit for normal hu- 
man occupancy a temperature of 
65 F at knee height, which corre- 
sponds generally to 70 F at face 
height. 

Dr. Winslow also referred to the 
fact that a child of six years of age 
has a higher metabolism in propor- 
tion to its surface area than an 
adult, and for that reason young 
children whose physical activities 
are likely to be considerable can be 
comfortable with a minimum mean 
temperature of about 67 F. On the 
other hand, he stated that for in- 
fants and for the old and infirm, 
metabolic rates are below normal, 
and for such individuals the mini- 
mum temperature at face height 
should not fall below 73 F. 

It was his opinion that much fuel 
may be saved by adjusting room 
temperatures to meet actual occu- 
pancy needs. In the morning when 
the housewife is the only occupant 
and if she is engaged in active 
physical work, the maintained tem- 
perature may be low. However, in 
the evening when the family is at 
rest it must obviously be increased. 

Dr. Winslow advocated the in- 
stallation of storm sash and insula- 
tion as a means of reducing heat 
loss to a minimum in the home, 
offering the family more protection 
irom cold. He also discussed the 
problem of providing localized zone 
radiant heating as a supplement to 
the present available general heating 
systems, 

He called attention to the fact 
that perhaps one practical method 
o! protecting health during the com- 

winter would be found in the 

ler use of clothing which would 
¢ selected for its higher insulating 
ues. 

Sa word of caution, Dr. Wins- 


VW 
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low concluded his remarks to the 
effect that if we do find it necessary 
to limit room temperatures this 
winter, it is important that every- 
one should play the game. Those 
who conserve fuel in their homes 
and compensate by wearing warm 
clothing should not be exposed to 


higher temperatures in other homes, 
schools, stores and the like. He felt 
that great discomfort and danger 
to health may result from contrast 
effects which occur when a warmly 
clad person is bathed in perspira 
tion in a warm room and then goes 
into a cold one. 


The Fuel Oil Problem’® 


By Hon. F. H. LaGuardia, 
Mayor of New York City 


Tus FUEL problem is just one of 
the many serious matters that will 
confront us in the course of the war 
and it illustrates perfectly how un- 
prepared we were at the beginning 
of the struggle. Fortunately, our 
people can meet any demand that 
is made upon them, but when the 
machinery is to be turned in reverse 
and we are asked to conserve, after 
being considered the most wasteful 
people on the face of the earth, it is 
a difficult task for everyone. Under 
such circumstances I fear some 
hardship and suffering must be ex- 
pected before we meet all the re- 
quirements and demands necessary 
for a successful termination of the 
war. 

You will recall that a year ago 
Mr. Harold Ickes warned the coun- 
try of the necessity of conserving 
fuel oil. Everyone declared him to 
be an alarmist and thought the 
whole problem of fuel conservation 

*Abstract of address presented at luncheon 
meeting sponsored by the War Service Com 
mittee of the American Society oF HEATING 


AND VENTILATING ENGINEERS, Hotel Pennsyl 
vania, New York, N. Y., August 17, 1942. 


was unnecessary. However, the 
City of New York immediately 
made a thorough survey at that 
time and agreed with the conclu 
Ickes. Then, 
nothing happened and we abandoned 
the whole subject for the rest of the 
summer and continued to burn fuel 
oil. Even before Pearl Harbor we 
were losing tankers, and soon the 
loss of tankers increased, due to 
submarine warfare. In view of the 
fact that the supply of fuel oil comes 
to New England by oil tankers 
from the fields of the Southwest, 
this problem of tanker loss was ba 
sically the cause of our present 
trouble. 

Without any preparations we im 
mediately had to consider a substi 
tute means of transportation, and 
you all recall the controversy that 
raged between the railroads and 


sions of Secretary 


other means of transportation at 
the time, and a lot of time was lost 
Last June I called a conference of 
the Mayors of the 17 Atlantic 
States and we attempted to cope 





DEEPLY REGRET THAT 
MR. HENDERSON PRI 
PROGRAM TO TALK O 
RATIONING. SERIOUS Fl 
BY SECRETARY 
EXHAUSTIVE STUDIES 


WHO SEEK TO DESTROY US. 





TELEGRAM 
MR. A. V. HUTCHINSON, SECRETARY 
AMERICAN SOCIETY OF HEATING AND 
VENTILATING ENGINEERS 
51 MADISON AVENUE, NEW YORK; N. Y. 


T IMPORTANT CONFERENCE CALLED BY 
“VENTS MY 
ON PREPAREDNESS FOR FUEL OIL 
: ‘EL OIL SHORTAGE 
ICKES HAS 
PLANNING RATIONING IN THE EVENT WE ARE CALLED UPON 
BY THE WAR PRODUCTION BOARD TO ACT. OUR JOB AS YOU 
KNOW IS NOT TO DETERMINE WHAT WHEN OR WHERE TO 
RATION BUT HOW AND WHO TO RATION. APPRECIATE THE 
GREAT HELP ALREADY GIVEN US BY MEMBERS OF YOUR 
ORGANIZATION AND HOPE WE MAY HAVE YOUR CONTINUED 
COOPERATION IN ANY WAR MEASURES ORDERED IN THE IN- 
TEREST OF OUR COUNTRY IN THIS STRUGGLE AGAINST THOSE 


JOEL DEAN, Drkector or Fuer RaAtIoninc 
OrFice oF Prick ADMINISTRATION, 
Wasuinoton, D. C. 


APPEARANCE ON YOUR 
ANNOUNCED 
CAUeae Us. tO START 
THE MANY PROBLEMS IN 
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with the situation. I think the most 
useful contribution at that time was 
a survey made of the available 
means of transportation to bring oil 
into this section of the country. We 
had the advantage of the full and 
complete cooperation of J. B. East- 
man, who knows the transportation 
problem in this country. Also, we 
had a conference with Secretary 
Ickes and he again warned us ex- 
actly what was going to happen, as 
he had been studying the subject 
for a year previously. 

Then we came up against the 
question of the increased cost of 
transportation resulting from the 
pooling of the railroad tank cars. 
This private pool was a great suc- 
cess, except after a few months of 
operation it ran several million dol- 
lars in the hole. Of course, industry 
could not absorb this deficit and 
neither could the consumers be ex- 
pected to absorb any more than an 
increase of 2% cents per gallon of 
oil. Fortunately, Jesse Jones then 
offered assistance by absorbing the 
(lifferential in the increased cost of 
transportation by invoking the pow- 
ers that he had through the act 
which created the War Defense 
Corporation. In theory now we are 
all right, as we have provided the 
transportation and the additional 
cost of transportation has been met. 
Now all we need is the oil. 

This problem that we are con- 
fronted with was not brought about 
due to anything that happened in 
the Eastern section of the country. 
It is a direct result of the war and 
all the burden of the war must be 
shared by all Americans alike. In 
all likelihood we will get an in- 
creased flow of oil to the Eastern 
states during the next six weeks, 
but we will not get enough. 

[ might be able to get enough fuel 
for New York City, but we would 
not feel very happy about such a 
situation if we knew our fellow 
\mericans were suffering up in New 
Ingland. We are fighting this war 
together and the only way we can 
get a sufficient amount of fuel oil 
for minimum requirements is to ex- 
tend the rationing area throughout 
the mid-west. 

When I refer to the mid-west | 
assume that someone on the Pacific 
coast is looking after that area. Our 
problem is primarily concerned with 
the proper rationing of oil East of 


the Mississippi. Frankly, I have 


not studied the Southern California 
oil fields to know what the situation 
is there, but in all likelihood they 
must have rationing too. If the en- 
tire mid-west, as well as the Eastern 
part of the country, was included in 
the fuel oil rationing plan, the re- 
quired reduction would be much less 
than if the present policy persists, of 
limiting the rationing only to the 17 
Atlantic states. It seems to me that 
it is manifestly unfair that in one 
section of the country there is no 
limit to the waste of fuel, while in 
other sections there is a danger of 
hardship and suffering. 

A large percentage of homes now 
having oil burners just cannot be 
converted, and that is also true in 
some of our large industrial plants. 
I have made provision to cope with 
the situation, insofar as the build- 
ings that are operated by the City 
of New York are concerned. We 
have our supply of coal for over 800 
school buildings. Our transporta- 
tion system consumes 1,100,000 
tons of coal a year. We have that 
coming in currently, and on the 
suggestion of Secretary Ickes, | 
have provided a reserve coal stock 
of 250,000 tons. This later provi- 
sion is not easy to attain because it 
is expensive to provide maintenance 
and protection for a large stock pile 
of coal. 

We have converted many of our 
public buildings from oil to coal and 
[ need not tell you heating engi 
neers the number of oil installations 
that were made a few years ago, be 
cause of the reduced operating cost. 
Now every time we convert one of 
these public buildings from oil to 
coal, in addition to the cost of mak 
ing the conversion, there is addi 
tional operating cost which will 
reflect in the budget. I presume I 
will hear criticism that LaGuardia 
has increased the budget, but I just 
have not the time to shovel all the 
coal myself. 

I understand that at the morning 
session of this meeting, a suggestion 
was made that warmer clothes be 
worn. No matter what is said on 
this question of becoming rugged, 
again you are dealing in theory. You 
gentlemen know that we are accus- 
tomed to living in reasonably warm 
quarters in this country. It would 
take two generations to go back to 
any kind of living without heat. 
True, they do it in Europe, but they 
have never had heat there. I warn 
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you that if anyone believes fo 
moment that we can shut off hea 
any section of our country, w! 
we have severe winters, and 
have a series of epidemics and g 
loss of life, he is entirely mistal 
We have been taught in 
country that we must have pr 
ventilation. I believe that our 
standard of health in this count: 
due primarily to proper, scier 
and intelligent ventilation. It s 
to me that if we are suddenly 
prived of heat and our windows 
fastened tight, and we do not 
the accustomed ventilation, t! 
will be a reduced resistance of 
human body, causing a suscept 
ity to contagion that we es 
otherwise because of the wholes 
way we are taught to live. 
Another great mistake that is 
ing made is to compare last yea 
the criterion for any measure « 
duced fuel oil allowance fo: 
year. Last year was not an ave: 
year. I know, because I bala: 
this year’s budget by what I s 
in not having to remove snow 
year, so I can speak feelingly or 
subject. I do not believe that 
can run into that kind of luck 
vears in succession. I hope that 
there is any rationing of fuel oi 
will take an average year, or 
least take the last five years and 
the reduction on that averag« 
course, I want to assume that 
people of the East will receiv: 
and fair treatment with the res‘ 
the country, and that we will 
be called upon to submit to 
hardship without an equitable 
tribution and means of transpor 
tion so as to make the burden 
This fuel oil shortage will 
tinue, I fear, for at least an 
year or a year and a half. The 
thorization of the constructior 
the pipe line from Texas to Ni 
town, Ill, is a constructive 
toward solving the problem, 
will not be enough. This pip: 
should be extended from I[Iln 
so tnat we cou 


} ) 


Bayonne, N. J., 
sure of getting an additional 30) 
barrels a day. We could start 
struction now from this end ai 


| 


other points in between and 
pipe line could be completed 
the same time that the first s 
is done. However, this ts a 0 
which must be weighed by 
who have the responsibility 
tioning the available steel. 


ASHVE Jounnat > \ 





(here is one suggestion I would 
to make to your Society. A 
at many owners or occupants of 

ll one and two-family houses 

desirous of cooperating in this 
eram. That type of home owner 

s his troubles too, and his trou- 

s are just as great to him and his 

nily as these larger problems are 

us. Fortunately, provision has 
been made to aid in the financing of 
the conversion of oil equipment to 
al. That is a great help, but now 

creat many of them will be at a 
loss as to just what to do and how 
to do it. I would like to protect our 
people from incompetence. This 
type of individual cannot go out and 
btain a consulting engineer for his 
one job. He cannot afford to do it 
and the consulting engineer cannot 
afford to take the work. 

[t occurred to me that perhaps it 
would be possible for your Society 
to establish a service at a small fee, 
so that the individual small owner 
ould get the right kind of advice 
as to what he should do for his par- 
ticular plant. By having a number 
of jobs in one locality a pool might 


be formed whereby the Society 





could cover them and render a 
service within the means of this 


small home owner. 

The large plant and _ building 
owner will be advised to get the 
right kind of expert advice. These 
people would call upon you and 
there is no problem there, but when 
you come to this little fellow, he is 
liable to get into all sorts of trouble 
if he does not have the right kind 
of advice. 

I wish your Society would give 
consideration to this suggestion and 
determine whether something satis 
factorily can be done. If a workabl 
plan can be devised we will be 
happy to give the Society the official 
endorsement of such a plan and also 
advise owners to get expert advice 
as to what to do and the better way 
of doing it. If we do not do some 
thing along these lines I fear some 
very costly mistakes will be made 

I want to thank the Society for 
giving this subject a lot of study. 
This is not the only problem we are 
going to have, as food is coming 
along very soon and perhaps other 
commodities which we heretofore 


considered the necessities of life 


Fighting the Fuel Oil Shortage 


GENTLEMEN, WE have been prom- 
ised a long war. I wish I could be 
is sure of a warm winter. 
| wish that the endless shuttle of 
strong steel hulls that once carried 
oil from the Gulf Coast to this East- 
ern Seaboard were still linking the 
il wells of the Southwest with the 
il burners of the East. 
| wish there were not an unre- 
ported number of those tankers ly- 
ing charred and shattered on the 
bottom of the sea off Hatteras and 
\sbury Park and Long Island, 
Miami, Key West and the Missis- 
sippt Delta. 
| wish it were not necessary for 
ther fleet of those once coast 
se oil-carriers to be plying the se 
convoy routes to Iceland and 
Greenland, Britain and the Arctic 
ts of Russia .. . and stili another 
t churning the tropic seas to get 
irom somewhere here to some 
ef, Fuel Oil Section, Petroleum Coot 
r's Office for War 
sented at War on Fuel Waste Week 
sponsored by the War Service Commit 
the American Sociery or HEeatinG AND 


ATING ENoineers, Hotel Pennsylvania 
‘ork, N. Y., August 17, 1942. 


By Ned Foulds,* New York, N. Y. 
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where there for our battling men in 
Hawai, Midway, the Solomons and 
\ustralia. 

I wish anc pray we had no war, 
or that having it we could this morn 
ing look each other in the eye and 
say, We're winning. 

But you and I helped breed this 
war with that kind of wishing. We 
know that now. And we know too 
that all the wishing in the world will 
not kill a single Jap, or arm a sin 
gle member of the new A.E.F. in 
Ireland, or get a single barrel of oil 
from its hole in the ground to a bulk 
plant here in the East. 
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We must adjust ourselves to all! 
these necessary rationing and redu 
tions in supply. I need not tell you 
gentlemen of the difficulty of the 
task ahead of us and I fear it is go 
ing to last much longer than many 01 
all of us hope We are ct mpelled to 
cover more territory now than eve! 
before in any previous war in whicl 
we have been involved. The quicker 
our people adjust themselves to thi 
situation the better it will be. W« 
have won all of our wars compara 
tively easily. Never before do I b 
lieve have we faced a greater pos 
sible loss of life than we are facing 
at this time. We have a mighty jol 
ahead of us and it requires the con 
tribution of every one of us. W< 
must all work harder; we must all 
work longer; and we must all work 
more, and that goes for everybody, 
and every group in this country 

I want to take advantage of vou 
interest and tell you that anything 
the city has or any survey that we 
have made is entirely at your dis 
posal. We want your help, we need 
your help, and in turn you can de 
pend upon our cooperation 


by Conversion 


No wish ever stopped a torpeck 
aimed at a tanker, never moved ai 
extra quart of oil by tank car, pipe 
line or barge. 

Gentlemen, wishful thinking 
out—we have work to do. 

East Coast supplies of fuel and 
heating oil are badly below normal 
for this time of year. The normal 
summer increase of oil storag 


against the heavy demands of tl 


i 
winter months has not been possible 
this year. Our fuel and heating oil 
tank is only a shade better than 
half as full as it was a year ago 
\nd total demand is up! 

Sure, the tank cars are doing a 
great job. They brought in bette: 
than 809,000 barrels of oil a day 
last week. 

Sure, the pipelines are pouring in 
more oil to the East than ever be 
fore. 

Of course the barges and lak 
tankers and even the trucks are 
moving more oil into the thirsty 
Kast, and each of these carriers is 
due to increase its already phenom 
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he desires if he were a domestic con- 


sumer, While this function is most 
necessary, it is felt that the office is 
under obligation to go a step further 
with respect to domestic consumers, 
at least. If the latter does not know 
how to burn his coal or does not 
know how to keep his heating plant 
in good condition, the result of 
proper selection of coal will be more 
or less nullified. With this in mind, 
this office prepared a_ bituminous 
coal chart which some of you may 
have seen. This chart attempts, by 
diagrams and simple instructions, to 
point out to the consumer proper 
methods for burning his coal. This 
chart has been reproduced by retail 
dealers, marketing agencies, etc. 
An arrangement has recently been 
worked out for the publication of 
250,000 by a prominent marketing 
agency. Other charts have been pub- 
lished and our technical advisers 
have been called upon to pass on 
some of these charts before publica- 
tion. 

For the past few months this 
agency has been showing through- 
out the nation a film titled Coal for 
Victory which has emphasized the 
importance of coal in the war effort. 
During the present war time condi- 
tions, the education of the consumer 
in the efficient use of coal and in the 
proper maintenance of his burning 
equipment cannot be over-stressed, 
and I want to emphasize the respon- 
sibility that devolves on your So- 
ciety in this respect. You are the 
inen who have as great a responsibil 
ity as any other group in seeing that 
the waste of coal, due to improperly 
maintained equipment and improper 
firing methods is kept to a minimum 
during the burning season, In any 
of your deliberations, one should 
keep in mind the vastness of the 
government frame-work. It is felt 
that none of you will be like the 


young stenographer who arrived in 
Washington last week from a west- 
ern state: When she took a taxi at 
the Union Station and the taxi 
driver asked where to, she replied: 
To the Federal Building. The more 
you can do that does not require de 
cisions by the government, the more 
effective your work will be. 

The office of the Bituminous Coal 
Consumers’ Counsel has just re- 
cently issued a pamphlet in which it 
outlines 4 methods of coal conserva- 
tion. There are steps to be taken 
now which cannot be done when the 
snows come without great discom- 
fort if they can be accomplished at 
all. They will require the outlay 
of some funds, but the money so 
spent will be recovered through sav- 
ings in coal bills. They will require 
the expenditure of some time; but 
every patriotic American will give 
time to help win the war. And if 
these steps are taken now, on a wide 
scale, they will produce enough sav- 
ings of fuel to ease the pressure on 
the transportation system and _ vir- 
tually insure the homes of Ameri- 
cans against suffering. 

The four major steps recom- 
mended to homeowners are: 


1. Insulation, partial at least, complete 
if possible. 
Installation of storm doors and 


to 


windows. 

3. Use of non-metallic weatherstrip- 
ping. 

1. Complete overhaul of heating equip- 
ment, 


Complete insulation of homes will 
produce much savings in fuel. 
Storm doors and windows, by elimi- 
nating loss of heat through the glass, 
offer another important method of 
saving fuel. For those who can- 
not afford storm doors and win- 
dows, non-metallic weatherstripping 
affords an economical, do-it yourself 





method of saving fuel. Every hom 


owner should have his furnace ov: 
hauled and put in first-class cond 
tion. A few dollars spent to empl: 
a good furnace man to overha: 
equipment will be paid for in a sho 
period out of fuel economies. 

While the functions of the Offi 
of the Bituminous Coal Consume: 
Counsel are by a statute confined | 
the problems of bituminous coal co; 
sumers, it has not hesitated duri: 
the present war period to mal 
available to other agencies, gover 
mental and private, its facilities. ‘| 
fuel experts on the staff in this offi 
are frequently called upon for advi 
and criticism on fuels other than | 
tuminous coal as it is felt that du 
ing these times one must share wi! 
the other his experience, knowled; 
and facilities. For example, t 
technical advisers of this offi 
have recently been in frequent co: 
sultation with OPA in the prepara 
tion of an anthracite chart that 
understand will be issued in the n« 
future and will give information 
the proper use of anthracite a 
maintenance of equipment somew! 
similar to our bituminous coal cha: 

In conclusion, the Office of 1! 
Bituminous Coal Consumers’ Cow 
sel is at your service. None of 
know with certainty what the situ 
tion will be next mid-winter. Ste; 
in the right direction now will be | 
surance against physical suffering, 
when the thermometer hove 
around zero. 

It is known that coal as a maj 
source of fuel energy in this cou 
try is a most important factor 
winning the war. 

Our people must be educat 
daily concerning the importance 
the part they can play to help 
bring about victory by using « 
carefully and wisely. 


Equipment for Conversion and Conservation 
By W. Walter Timmis*, Washington, D. C. 


AT LEAST two months ago we rec- 
ognized the impending fuel oil short- 
age and we did our best to prepare 
the country for the necessity of tak- 


“Chief, Plumbing and Heating Branch, War 
Production Board. : 

Abstract of address presented at the War on 
Fuel Waste Week Forum sponsored by the 
War Service Committee of AMERICAN SOCIETY 
or HegaTING AND VENTILATING ENGINEERS, 
Hotel Pennsylvania, New York, N. Y., August 
17, 1942 
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ing conversion and _ conservation 
measures. Consequently, a great deal 
of work has already been done. 
Working in cooperation with the 
Petroleum Coordinator’s Office we 
were able to obtain a very clear 
picture of the oil situation. With this 
information we presented the case 
to the War Production Board, which 


is charged with responsibility o! 
loting the already short supply 
critical materials. 

Due to the fact that the heat: 
conversion problem necessitates 
use of critical materials, the solut 
to the problem presented is alm 
unsolvable, because of the lim 
supply of material. To effect « 
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rsion from oil to unrestricted fuels, 
ich as coal, it takes such critical 
iaterials as iron, steel and copper. 

.t the present time there is not 
nough of these materials to go 
round, and yet we find the necessity 

allocating the minimum require- 
ments in order to take care of the 
absolute necessities. This whole 
matter was fully discussed in several 
meetings of the Requirements Com- 
nittee of the WPB in Washing- 
ton, at which there were represen- 
tatives of the Petroleum Coordina- 
tor’s Office, the Office of Defense 
Transportation, Solid Fuels, Office 
of Price Administration, and vari- 
ous other people of the Government 
concerned with the allocation of crit- 
ical materials. 

Fortunately an allotment of 
11,000 tons of iron, steel and other 
materials was made available for this 
conversion problem. Admittedly this 
is not enough material to effect the 
complete conversion program which 
is contemplated by the Office of 
Petroleum Coordinator, but the Re- 
quirements Committee feels that this 
is all that can be allotted at the 
present time. This means that there 
will have to be very careful plan- 
ning in the distribution of the avail- 
able material so that it can be 
utilized in the most advantageous 
manner. This allocation includes 
materials for stokers to be installed 
in commercial and industrial appli- 
cations, includes industrial combus- 
tion equipment, coal-handling de- 
vices; it includes material for grates, 
lugs, fire doors, and shaker bars for 
domestic conversions ; and whatever 
other special equipment is needed. 

Of the 11,000 tons which have 
heen allotted it is contemplated that 
there will be enough material for 
converting about 72,000 domestic 
mstallations. The Oil Petroleum 
Coordinator’s Office has indicated 
that it is desirable to convert about 
200,000 domestic plants, which 
means that every one who has 
equipment on hand must convert 
first, 

Conversion grates are now being 
manufactured and will be available 

rough the normal channels of the 





W. Walter Timmis 


industry. The manufacturers of 
furnaces and boilers who normally 
make grates as repair parts for their 
equipment have applied to us on the 
production requirement plan for the 
material to make grates, and we 
have granted it to them for this par 
ticular purpose. For large installa 
tions, applications are made through 
Form PD-200, and arrangements 
have been made in the War Produc 
tion Board, so that all of these proj 
ects clear through the Plumbing and 
Heating Branch. At the present 
time we are using the dollar value 
of the amount of fuel to be saved 
as a means of gaging the amount of 
critical material that should be al 
located to such applications. We 
recognize that this is not a reliable 
index, but it is the best that we can 
use for the want of something bet 
ter at the present time. 

Domestic stokers that are now 
available in stock can be sold with 
out priorities, but of course, no 
additional stokers can be manufac 
tured at the present time. For com 
mercial and industrial stokers a 
priority must be obtained on Form 
PD-1-A. If it is a_ particularly 
large installation involving a good 
deal of construction, coal storage 
and handling equipment, etc., such 
requests must be presented on a 
project application, because we need 
more information than can be fur 
nished on the PD-1-A application 

Of course, we are being con 
fronted with a number of sugges 
tions from people all over the coun 
try to provide materials for manu- 
facturing all kinds of gadgets for 
saving fuel. Unfortunately, each 
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one of these individuals feels that 
he has the whole answer to the fuel 
problem. One suggestion is that 1 
a draft regulator is installed in a 
heating plant the whole fuel prob 
lem will be solved. We all know 
that if every installation in the 
country included one of these draft 
regulators it would be unnecessary 
to convert plants at the present 
time. rom other sources we are 
urged to have everyone install tem 
perature controls. From othe: 
sources, if you will only provide the 
fireplace with basket grates to burn 
coal, the whole situation would be 
relieved. We have had applications 
to make at least 500,000 dampet 
motors which is a greater number 
than have been made in this country 
in any previous period 

Unfortunately, the situation can 
not be met this way. We do not 
believe that it is proper to furnisl 
the requested material for all these 
gadgets. This fuel oil shortage 
should not be used as a means for 
promoting the sale of all these de 
vices. When fuel was plentiful the 
industry could not get people to buy 
such equipment. Now that we 
have a real shortage of fuel, both oil 
and coal, we do not feel that this is 
the opportune time to promote such 
equipment. 

This whole problem must be at 
tacked solely on the basis of con 
version wherever it is possible and 
with the very minimum use of criti 
cal materials. We know that if 
people will just operate their plants 
sensibly they can make tremendous 
savings by reducing the thermostat 
setting at night; by reducing the 
temperature on mild days; by turn 
ing the heat down when away for a 
week-end or several days; and by 
reducing the temperature during the 
middle part of the day 
many measures that can be taken 


There ar 


such as these, aside from improv 
ing the efficiency of the burner and 
improving the heat-retaining quali 
ties of the house itself 
the things that it is up to you to 
bring to the attention of the publi 
Just how it can be done is a real 
and practical problem 


Those are 























Fig. 1—Standard elbows 


SUMMARY—Paper covers an investiga- 
tion of a 7x7 in. square elbow with round 
and square inside and outside corners 
and various radius ratios. Data reported 
show reduction of pressure loss in elbows 
by the use of vanes and splitters. Visual 
flow patterns in elbows are shown 
utilizing a schlieren apparatus 


TT — 


Introduction 


THis Is the second of a series of 
papers dealing with pressure loss 
caused by elbows in_ ventilating 
ducts. The first paper, presented 
by the authors (17)*+ described 
the method of measuring pressure 
loss, developed a method of ex- 
pressing pressure loss of an elbow 
as equivalent length of duct, and 
reported upon losses in 
elbows without vanes in 8-in. round 
Reference should 


pressure 


ventilating duct. 
be made to this previous paper for 
a description of the apparatus and 
method of investigation, used. 


*Professor of Mechanical Engineering, Lehigh 
University. Member of ASHVE. 
**Instructor in Mechanical Engineering. L« 
high University. Junior Memper of ASHVI 
tInstructor in Mechanical Engineering, 1 « 
high University. 
ttNumbers in 
raphy. 
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Effect of Vanes in 
Reducing Pressure Loss 


in Elbows in 7-Inch 
Square Ventilating Duct 


By M. C. Stuart,* C. F. Warner,** 


and W. C. Robertst 


Bethlehem, Pa. 


This paper is the result of research sponsored by the 
HEATING 
ENGINEERS in cooperation with Lehigh University 


AMERICAN SOCIETY OF 


The present paper presents the 
results of an investigation of elbows 
of one aspect ratio in 7 x 7-in. 
square duct, and in _ particular 


studies the effect of various forms 
of vanes in reducing the pressure 


loss in the elbow. 


Pressure Loss in Radius Elbows 
Without Vanes 


Apparatus for the study of the 
pressure drop in a single elbow 
consisted of a fan, discharge box, 
30 ft of approach duct, the elbow 
under investigation, 105 ft of dis- 
charge duct, plenum chamber, and 
measuring nozzle. The duct was 
made up of standard 5 ft sections 
































































































Presented at the Semi-Annual - »° 
the AMERICAN Socrtety OF HEATING AND VEN fastened by the | ittsburgh lock 
TILATING EnGineers, St. Paul, Minn.. June. . . : : 
1942. which was taped to prevent air 
30 | 
i SINE He G8 "Se. (a 
| 
o | 
w2s SS — 
: a a el ie eli lien 
Vv 
z 
= ° 
z ——- ——EE fa + ——— — —9g- 
“20 —_—}~ ——— - 
* 
PS 
4 « 
2 SS ee | 
w 
ww | ” 
1s - > 
© } see tee ooeie 
° AADDITIONAL EQUIVALENT LENGTH a 
” B.TOTAL EQUIVALENT LENGTH 4 
> C.SQUARE OUTSIDE EL@ow _ | __ : 
q(t Cc EQUIVALENT LENGTH ae a a. 
+ 
« + —— +———_ — 4$—----—- +——- -$-- —HU.5 
w 
a on ees oth 
. ee ~~ _ —+ —— —&—- ——“IF 0 
. EES 
° 0.5 
° 5 10 1s 20 25 30 35 40 so 
EQUIVALENT LENGTH or STRAIGHT DvuCT in FEET 


Fig. 2—-Relation between inside radius of elbows and equivalent length of straight duct 
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Fig. 3 Elbows with square outside 
corners 
leakage. Elbows of various radi 


ratios were tested at velocities rang 
ing from 400 to 4000 fpm. TI! 
radius ratio of an elbow is defin 
by the equation : 


R, 
1+ 
R : 
R/W 0.5 
R 
l 
R, 
in which 
R = mean radius of elbow 
W = width of elbow in plan 
bend 
Ro = outside radius 
R; = inside radius. 
The standard elbows (with: 
vanes) tested in this part of 


investigation are shown in Fig 
Table 1 gives the dimensions of 1! 
elbows shown in Fig. 1. 

Curve A of Fig. 2 indicates t! 
as the radius increases, the ad 
tional equivalent length (correspo! 
ing to the pressure loss) decreas 
until a constant value of equival: 
length is reached at a value of 
in. or greater inside radius. 1 
additional equivalent length is « 
fined as: 
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Fig. 4 Equivalent length of 
straight duct of all vanes 


when 
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Fig. 5 — Equivalent length of | | 
straight duct of splitters when 
tested in standard elbows of vari- 
ous radii 
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tig. 6—Flow in miter elbow Figs. 7-12 0 mT be it Fig. 18—Flow in 1.50 radi 
tter. (7) 0.2 R/W; (8) 0.4 R/W; (9) if 0) o& K ; idius ratio elbow with splitter 
R/W; (12) All four splitters. Fig. J in 7 radius ratio R/W. Fig. 22—Flow after the 
w. Figs. 14-17—Flow in 0.87 radius lhow wit plitter rf vow with four 0.4 R/W 
R/W; (15) 0.8 R/W; (16) 1.0 R/W; (173 three splitters h four Keiber vanes 
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Vig. 25—Flow in 1.50 radius ratio elbow with all of splitters. Fig. 26 Figs. 35-36—Flow in standard miter elbow. (36) With f 
Flow in 2.17 radius ratio elbow. Figs. 27-30—Flow in miter elbow. (27) splitters. Fig. 37—Flow in duct before an elbow. J \ 
With right a vanes; (28) with small radius splitters; (29) with four standard miter elbow. Figs. 39-40—Flow after 0.87 u el 
0.4 R/W splitters; (3 with four Keiber vanes. Figs. 31-34—Flow in (40) with one splitter in middle. Figs. 41-42—Flow after 1.50 radius 
square outside elbow. (31) Small inside radius; (32) medium inside elbow. (42) with one splitter in middie. Fig. 483—Flow after 2.17 : 
radius; (22) small inside radius with litters; (34) medium sized inside ratio elbow. Figs. 44-45—Flow after square outside elbow (44 
radius with splitters. radins inside. (45) medium radius inside. 
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Measured pressure drop of a sec- 
ion of duct including an elbow 
minus the calculated pressure drop 
f a straight section of duct 
having the same centerline length. 





The loss per foot of straight duct. 


The total equivalent length is de- 
Gned as the additional equivalent 
length plus the centerline length of 
elbow. (For pressure loss per foot 
of duct see ASHVE HeEatine, 
VENTILATING, AIR CONDITIONING 
Guipe, 1942.) 

As in the case of elbows in round 
duct, the pressure loss, expressed 
in total equivalent length, was 
found to be independent of velocity. 
Curve B indicates that total equiva- 
lent length decreases with increased 
radii until a minimum value of 9.5 
ft of duct is reached, whereupon 
any further increase in radius will 
cause an increase in total equivalent 
length. These results are also given 
in tabular form in Table 1. 

The elbow with a radius ratio of 
2.6 has the minimum loss expressed 
as total equivalent length. This re- 
sult is substantiated by data by 
Kirkwood, (1), replotted by 
Konzo, (10). 


Elbows with Square Outside 
Corners 


In an earlier investigation by 
Wirt, (7) it was found that elbows 
with square outside corners have 
less loss than those with well 
rounded outside corners. This re- 
sult which seemed surprising was 
upheld by data and pictures pre- 
sented in the paper. However, two 
later investigations, one by Brown, 
(2), and the other by Madison and 
Parker, (5), presented data that 
showed the loss for an elbow with 
square corner to be larger than 
for one with a rounded corner. In 
order to throw light on this ques- 
tion, four elbows, with square out- 
side corners shown in Fig. 3, were 
tested. All of these elbows were 
tested over a velocity range of 400 
to 3500 fpm. The results, as shown 
by Curve C, Fig. 2, show that in 
all cases the square outside elbows 
have a greater loss than the cor- 
responding radius elbows. The ex- 
cess loss becomes much more pro- 

uunced as the inside radius in- 

eases. 


Elbows in Series 


In order to study the effect of 
elbows in an actual installation, a 
test system was set up using three 
elbows and 130 ft of straight duct 
arranged as follows: the fan and 
discharge box, 16 ft of duct, the 
first measuring station, 7 ft of duct, 
the first elbow, 25 ft of duct, the 
second elbow, 25 ft of duct, the 
third elbow, 35 ft of duct, the sec- 
ond measuring station, 15 ft of duct, 
and the plenum chamber. The 
straight duct between the measur 
ing stations was 92 ft long. 

Three 
elbows each, contributing 56, 40, 
and 31 per cent of the total loss 
were used. Set No. 1 was made up 


different sets of three 


of three 0.5 radius ratio elbows; set 
No. 2, three 1.1 radius ratio elbows: 
and set No. 3, one 0.5, one 1.1, and 
one 2.6 radius ratio elbow. Tests 
were run at velocities from 750 to 
3500 fpm and in all cases, the caleu- 
lated drop differed from the meas 
+0.02 in. of 
velocities and 


ured drop by only 
water for the low 
+0.04 in. of water for the high 
velocities. 


Pressure Loss with Vanes and 
Splitters 


The present investigation was di 
rected largely to determine the 
action of different types of vanes 
and splitters in reducing pressure 
loss in elbows. Several previous in- 
vestigators have shown agreement 
as to the effects of certain shapes of 
vanes. Brown, (2), Patterson, (8), 
and Kline, Tupper, and Green, (9), 
have presented results of separate 
investigations of different sizes and 
shapes of vanes, and all 
reached the conclusion that the 
simple splitter bent on a moder- 
ately long radius, making 90 deg of 
arc, is the most practical 
Therefore, this investigation in- 
cludes only the simple splitter, the 
Keiber vane, and three commercial 
vanes. 

To avoid confusion, a vane is 
herein defined as any curved sec- 
tion used to direct the air flow, 
while a splitter is a thin vane which 
includes a circular 90 deg arc. 


have 


vane. 


eATING, Prpinc & Aim Conprrioninc, Serremper, 1942—ASHVE Journat Section 





Commercial Vanes 
All vanes may be grouped into 
three classes: A—those made up 
of a large number of small splitters 
B—those made up of a small num 
ber of large splitters bent ona lare« 
radius; C—hollow vanes having 
different outside and inside curva 
ture. 

Each of the three commercial 
vanes tested came under a different 
classification so that a comparison 
could be made. All three commer 
cial vanes were tested in the mitet 
square outside corner elbow and the 
1% in. inside radius square outside 
corner elbow. The test velocities 
ranged from 1200 to 3500 fpm. 

The results as given by Fig. 4 
and Table 1 show that vanes B and 
C have the lowest loss when used in 
each elbow. The use of these vanes 
in the 1% in. inside radius elbow 
reduces the loss only 34 per cent. 

Vane C 
manufacturer from a vane for large: 


was cut down by the 
sized duct and, consequently, re 


stricted the flow more than would 
be experienced normally 


Splitters 


In order to obtain 
on the 


information 
characteristics of various 


splitters and combinations of split 


Table 1 Elbows with Round Outer 
Radius 
! | } 
ADDITIONAL | Porat 
E._now | Instpk | Eourvarent | EQuUIVALEN 
DESIGNATION | Raprus LENGTH LENGTH 
} in IN In Fy | In Fa 
Standard 0 39 2 0 7 
B 1, 24.6 25.3 
( 4 13 2 142 
D 7 95 10 9 
E 11 77 af 
PF 15 7.1 9 
G 21 6.4 0 6 
H 28) 5 9 m0 


Square Outer Radius 


A 0 40 6 411 
A-. 1 22.8 23 

A.B 7 19 4 20 8 
A -( 11 16.8 Is 7 


Commercial Vanes 


VANE 
Desic- 
NATION 
\ \ 21 3 21 8 
B 16 47 17 0 
( 7 4 17 0 
A-A 16 6 17 
B 13 7 “44 
14 0 











ters, the miter inside and square 
outside elbow, the standard miter 
elbow, the 1% in. inside radius 
elbow, and the 4 in. inside radius 
elbow, were fitted with various 
splitters. The splitters having radius 
ratios of 0.2 to 1.2 were tested in 
one splitter, two splitter, and three 
splitter combinations. In all cases 
the center of curvature of the split- 
ter was either the inside corner of 
the elbow or the center of curva- 
ture of the elbow. 

The results as given by Figs. 4 
and 5 show that, in each elbow and 
at all velocities, the single splitter 
reduces the loss caused by the elbow 
with increase in radius ratio until a 
minimum value is reached, then, the 
loss begins to increase with in- 
creased radius ratio. It will be 
noted that splitters either close to 
the inside or outside have little 
effect. The results, also, show that 
the loss of the elbow can be reduced 
by using 2 or 3 splitters instead of 
one. The effect of the splitter be- 
comes less as the inside radius of 
the elbow increases. In fact, the re- 
sults of the tests on the 4 in. inside 
radius elbow show very little re- 
duction in loss by the use of split- 
ters. 

Because the splitter with a radius 
ratio of 0.4 was the best when used 
in a miter elbow, four of these were 
tested in combination and a very 
material reduction in loss was 
noted. The addition of 2 in. of trail- 
ing edge to the splitters reduced the 
loss a little but not enough to make 
their use advantageous. 

In order to determine the extent 
to which the loss could be reduced 
if the best type of theoretical vane 
were used, three Keiber vanes, 
(13), were tested in the miter in- 
side and square outside elbow. The 
results, Fig. 4, show that the loss 
is lower than that obtained by any 
other vane tested. 


Model Study 


In order to obtain a picture of 
the flow pattern in an elbow, a 
model, (see Appendix, Fig. A), 
was made for use in the schlieren 
apparatus. The model was made of 
three sections: the inlet, the elbow, 
and the discharge. The inlet sec- 
tion was fitted with a bell mouth and 
an egg crate straightener to estab- 


5 


lish uniform flow at the entrance te 
the elbow. The elbow was made 
by fitting different shaped outlines 
of wood between two % in. glass 
plates held in place by an alumi- 
num frame. The discharge section, 
fitted with a slide gate to control 
the velocity, led from the elbow to 
the suction side of a constant speed 
fan. 

While the 1 x3-in. duct formed 
by the model did not accurately 
reproduce the secondary flow as 
found in the 7 x7-in. duct, it repro- 
duced the flow in the plane of the 
bend to be sufficiently indicative of 
the true flow for practical con- 
sideration. 

As the air stream entered the 
elbow, an electrically heated wire 
grid heated streams of air % in. 
apart, and these heated streams ap- 
peared as white streaks in the 
schlieren picture. (For a descrip- 
tion of schlieren apparatus, see Ap- 
pendix.) The schlieren apparatus 
was used for two reasons: the flow 
streak disappears when the turbu- 
lence becomes too great and there 
is no foreign element introduced 
into the air stream. 

The elbows in the model had 
radius ratios of 0.5, 0.87, 1.50, and 
2.17. The balsa wood splitters and 
vanes used, having radius ratio of 
0.2, 0.4, 0.6, 0.8, 1.0, 1.2, 1.4, and 
1.6 were held in place by cement- 
ing them to the glass. In the ac- 
companying photographs the elbow 
walls and vanes have been outlined 
with white ink to make them more 
prominent. The slightly rough ap- 
pearance of some of the vanes is due 
to the cement. 

In Figs. 13 to 17 of the 0.87 
radius ratio, it will be noted that 
the walls are not concentric. The 
inside radius is too large for the 
outside radius making the separa- 
tion at the outside wall less than 
would be experienced in the correct 
elbow. 

The result of this work is given 
by Figs. 6 to 45. These pictures 
tell the same story as the loss de- 
termination tests. Figs. 6, 13, 18, 
and 26 show that as* the inside 
radius is increased, the flow  be- 
comes smoother and less turbulent. 
They also indicate that the shape of 
the inside corner greatly affects 
the pressure loss. Figs. 31 and 32 
show that the square outside elbow 
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does cause much turbulence w! 
disproves the contention of \\ 
(7). Fig. 35 shows the way 
which the turbulence is reduced 
rounding the outside of a mi 


elbow. Figs. 7, 8, 9, 10, and 
show how each splitter bends 
flow into a smooth path until, w! 
all five splitters are used, the 
leaves in almost as smooth a fl 
as when it enters. Figs. 19, 20, - 
and 25 show how little the splitt 
affect the flow of a large rad 
elbow. The best flow patterns 
the miter elbow are given by Fj 
29 and 30 using the four 0.4 rad 
ratio splitters and the Keiber var 
Figs. 22, 23, 24, and 38 to 
give a picture of what takes pl 
after the various elbows with a 
without _ splitters. 
were taken at a point 2 in. after 1 
Fig. 37 shows the flow 


These vi 


elbows. 
fore the elbow and should be us 
as a standard of excellence. Fig 
23 and 24 show to what extent 

flow can be smoothed out by the u 
of proper vanes in a miter ell 
over that of Fig. 22 without a: 
vanes. Fig. 43 of the flow afte: 
large radius elbow shows how lit! 
a good elbow disturbs the air flo 


Conclusions and Results 


From this investigation seve: 
significant 
drawn : 


conclusions may 


1. The loss caused by an elbow 1 
be reduced by increasing the radius 
a minimum value is reached by an e¢! 
having a radius ratio of 2.6. 

2. Elbows with square outsicd 
cause larger losses than do elbow 
curved outside walls. 

3. Splitters very materially reduc: 
loss of miter elbows. 

4. The simple 90 deg arc splitte: 
almost as much effect on the reductior 
the loss as do the more compli 
vanes. 

5. An casy elbow has less loss 
the miter equipped with the best van 
6. Equivalent lengths of pipe fo 
different elbows are presented in Tab! 
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Fig. A—Elbow model used in schlieren 
app iratus 


Appendix 


The schlieren apparatus has been 
used in the study of flow phe- 
nomena by many experimenters. In 
recent years it has been used most 
extensively at the National Physics 
Laboratory in England. While 
basic arrangement of the apparatus 
need not be changed, by changing 
the design of the cut-off or stop and 
small mirror, many varied effects 
can be produced which are best 
suited for a particular type of in- 
vestigation. <A 
model used in this investigation is 
shown in Fig. A. 


diagram of the 


The arrangement of the basic ap- 
paratus is shown in part 4 of Fig. B. 
Light from a high intensity source 
I. is focused by a condensing lens 
on the small mirror, /,, located at 
the center of curvature of a large 
spherical mirror, M,. The light 
then goes to the large mirror and is 
reflected back to the cut-off S just 
slightly offset from M,. A viewing 
screen P is placed after the cut-off. 

If an object with an index of re- 
fraction differing from that of air is 
placed between M, and S, as shown 
in part B of Fig. B, some light rays 
will be bent so that they will go 
past the cut-off and form an image 
on the screen. Therefore, if streams 
of heated air are passed through the 
field of view, an image will appear 
on the screen and will give a picture 
similar to smoke streams. The un- 
heated air in the stream will not 
affect the light so that the field will 
be dark but the heated air will cause 
light streaks. 

Different methods of heating the 
air have been used by investigators, 
depending upon the effect desired. 
If sparks are used whose interval 
is known, the image appears as dots 
in stream lines and the spacing in- 
dicates the velocity. When hot 
wires are used, a steady stream 
image is produced so that actual 
flow patterns may be studied. 

The light source used was a 50 
cp. automobile head light bulb made 
to operate on 6 volts but operated 
on 10 volts to give more light. The 
light was focused on a metal dia- 
phragm with a gy hole by an achro- 
matic condensing lens. This pro- 
duced the effect of having a real 
light source gy in. diameter located 
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Fig. B Schematic drawing of 
schlieren apparatus 


at the focal point ol thr large 
mirror. The small mirror was mack 
of optically flat glass surfaced on the 
front. The large spherical mirro: 
ground on a 12-ft radius was 12 i 
in diameter. 

The cut-off must be arranged 
according to the direction of flow 


has 


because the heated air stream 
the effect of bending the light 1 
only one direction. Since, in thi 
investigation, the flow turne: 
through 90 deg the cut-off used was 
in the shape of an L with the sides 
making an angle of 90 deg with the 
two directions of flow in the model 


Das Toeplersche Schlierenverfahren, | Ds 
Ing. Hubert Schardir Farschungsheft 
July, August, 1934 

A Method of Air Flow Cinemotogra, ( 
pable of Quantitative Analysis ee | 
Townend, Journal of the lerona 

ces, Vol. 3, Ne 10, August, 1936 

Improvements in the Schlieren Met 
H. G. Tayler, J. M. Wald four 
Scientific Instruments, Vol l lv 

Improvements in the Schlieren Met! 
Photography, by H. ¢ H. Townend 
s ntihce instruments, Vol. 11, 1934 
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CORROSION IN 
STEAM PIPES 


Dr. J. C. Warner, head of the 
Department of Chemistry at Cat 
negie Institute of Technology, 
Pittsburgh, Pa., and F. C. MelIn 
tosh, Chairman of the Committee on 
Research of the ASHVE, announce 
the consummation of a cooperative 
agreement to investigate one of the 
causes of rust in steam pipes and 
equipment. The particular phase oi 
the problem to be studied is the 
process by which carbon dioxide, 
entering with the steam, becomes 
dissolved in the condensate. 

The research work will be car 
ried on in the Institute’s Chemical 
Laboratory in an apparatus espe 
cially designed to represent types of 
equipment in actual service. 














Simultaneous Heat and Vapor Transfe. 


Characteristics of an Insulating Materia! 


By F. G. Hechler,* E. R. McLaughlin,** and E. R. Queer,? State College, Pa. 


SUMMARY — The paper discusses the 
two major forces which influence the 
transfer of vapor through building insu- 
lations. The two types of moisture move- 
ment are described and the results of 
investigations and the operation of the 
test equipment used for determining 
moisture and vapor conditions are out- 
lined. It was demonstrated that moisture 
can collect in or be driven from speci- 
mens under test and the conductivity is 
not appreciably affected by the first 7 
per cent moisture. 


a 


THE PRIMARY purpose of a building 
insulating material is to restrict the 
flow of heat from one space to an- 
other. Any action which tends to 
thwart this purpose may bea vital 
consideration. Free moisture within 
a material nearly always decreases 
its thermal resistance and hence the 
water vapor transfer characteristics 
of the material are of interest. 

There are two major forces which 
tend to transfer vapor through 
building insulation. “The first of 
these which affects all materials is 
the differential that exists between 
the vapor pressure on opposite sides 
of the insulation. This pressure dif- 
ferential causes a net diffusion of 
vapor in a manner postulated as 
Ficks Law, which in the integrated 
mathematical form is: 


dP 
W=: DAt— 
dx 


This states that for a given area A 
the weight of vapor W which dif- 
fuses through the material is propor- 
tional to the time ¢ and the vapor 


dP 
pressure gradient ——. 
dx 
Organic materials also transfer 
moisture due to another force 
known as hygroscopic action. These 
materials assume a moisture content 
which is proportional to the relative 
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humidity of the air. This absorbed 
moisture tends to migrate from 
spaces of higher to spaces of lower 
moisture concentration, and the ef- 
fect is to transfer vapor from a space 
of higher to a space of lower relative 
humidity. 

These two forces may operate in 
the same direction or they may be 
opposed and the vapor transferred 
through a material is the net result 
of the two forces acting simulta- 
neously. The moisture content of 
the material is also the net result of 
the two types of moisture movement. 

Test equipment which provides 
for these dynamic conditions has 
been constructed as a guarded hot 
box with facilities for determining 
the moisture and vapor conditions. 
A cutaway view of the box and the 
test room is shown in Fig. 1. The 
specimen .S is clamped to the guard 
box to form the sixth side (top, in 
sketch) of both the test box and the 
guard box. The small test box in- 
side, 18 x 18 x 15 in., fits snugly 
against the specimen so that it is 
sealed to both air and moisture 
along the edges by means of a rub- 
ber gasket. The inner surfaces of 
this box are one copper sheet shaped 
to form. The same is true for the 
outside surfaces. These copper 


sheets are thermally and electrically 
insulated from one another. The 
larger outside box supports this 
small test box and provides a 4-in. 
guard space around five sides of it. 
The inside surface of the guard box 
is lined with copper to provide a 














Fig. 1—Cutaway view of guarded hot box 
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moisture seal. All copper sur! 
are painted with shellac and la 
black. The guard box is buil 
cork insulation and 3¢-in. plyy 
braced with angle iron. The e: 
box is mounted so that it may 
rotated to give the specimen 
angular position with the horizo: 
heat flowing up or down thr 
the specimen. The entire box 
its mounting is housed in a s: 
room in which the temperatu 
controlled by means of a thermos 
shown in the foreground of Fig 
Heat is supplied by the lampb 
along the left wall and all hea 
are shielded so that they do not rad 
ate directly onto the specimen ot 
of the thermocouples. Vents in 
top and walls of the test room all: 
cold air to circulate through 
small room from a larger cold roo 
maintained at 0 F. 

The power circuit for the enti: 
set-up is shown in Fig. 2. The heat 
ers in the test box are connected 11 
series with a watt-hour mete: 
and a group of switches so that 
heater may be put into either 
tinuous or intermittent service 
der the control of the thermostat 
The relay in this circuit is actuat: 
by the amplifier’ in response t 
photo electric tube. This gives cot 
tinuous automatic air temperature 
control. A similar circuit maintains 
the air in the guard space at 
same temperature. 

The temperatures of the suriaces 
of the test specimen and of the 
on both sides of it were take 
means of No. 30 A.W.G. coppe: 
vance thermocouples and a high 
cision potentiometer. 

Constant and equal relative 
midities were maintained in the | 
test box and guard space by mea! 
pans containing saturated salt 
tions. For tests 5 and 6 in Table | | 
a saturated solution of magn . 
chloride was used. Sodium ch! 


1Application of Conventional Vacuu 
in Unconventional Circuits, by F. H 
Jr. (Proceedings of the Institute 

Engineers, 24: 1574, December, 1936.) 


~ 


ION 











from one side of the specimen to the urated salt solution a correction 














ee } 
\_\ ! other and the calculations merely in- should be made for the heat of dilu 
volved using the average rate of heat tion. However, calculations using 
5 transfer per square foot of test area data from Bichowsky and Rossini 
c — and the temperature differences and the Handbook of Chemistry and 





| across the air films and the specimen Physics indicate that the magnitud 


Il | to determine the surface coefficients, of the heat of dilution for the high 
Tr est vapor rate reported here was 























transmittance, and conductivity. 
gr These tests afford an excellent check 0.04 Btu per (square foot) (hour ) 


6 . a ‘ 9 tnte ¢ To fF 292590 R ' 
S- on the reliability of the apparatus in a total transfer of 23.59 Btu per 


(square foot) (hour) or 0.17 per 
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= \t i and thermocouples. In each case the ae 
>| ow ‘ ie és cent which is less than the accuracy 
; + calculated conductivity checked 
: bd errr vv yy \ if Pr . : of the other measurements. 
wn — within plus or minus one per cent ‘ , 
The method of calculation em 


of the results obtained on a similar 
sample tested in the 12-in. square 
guarded hot plates. In one case two 


ployed may be illustrated by pr 
senting the actual calculations for 








test number 12 in Table |: 
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12-in. s —— we cut from the Watt-hour meter reading 
—_ oo . 
—{r sample tested in the guarded hot at 4:00 p.m...... 733.40 
box. The hot-plate test gave a con- Watt-hour meter reading 
. : = ¢ rd . at 8:00 a.m.... ; 533.40 
Fig. 2—Power and control circuits ductivity of 0.379 Btu per inch per me 
(square foot) (hour) (degree) at 200 . 00 200.00 
r 5 ; 25 ho 
luti tae eee 2 8 a mean temperature of 65.0 F; the : “5.00 (per hour) 
solution was used for tests 7, 8, anc —? : : 
cans Cpe >= curve in Fig. 3 gives a value of 0.380 on . eon |i aii ine 
9- and distilled water was used for 0.00 0.994 (constant jor meter an 
¢ s : ate as se a 2 : 
— at the same mean temperature. conversion of units) 24.85 Btu pet 


tests 10 to 13, inclusive. The rela- During the tests in which there (square foot) (hour) 


tive humidity in the main box was was a transfer of vapor the specimen ir Fagen ig ee 
checked by means of a small humid- and the main pan of solution were 0.0133 Ib per hour, or 
ity and temperature recorder. \ et- each weighed at intervals of 24 oe tao cs foot) (day 
and dry-bulb thermocouples _indi- hours or multiples thereof. As far ur, at 110 F 77.9 Btu per Il 
cated the relative humidity of the as could be determined opening the Enthalpy of vapor, =. ’ 
air in the test room. box had no effect on the rate of va- ne : - _ 6 — a 
The sample to be tested was cut por transfer. After the specimen 7” is & 18 
to size, 28 x 28 in., and placed in a acquired a constant weight all losses Fest area saa 25 oq i 
dryer at 130 F until it attained a in weight from the pan represented 0.0133 X 1005.6 
constant weight, which was used as moisture transmitted through the oe 5.94 Btu per (square 
the base for determining moisture sample. In the calculations for these ae hy ee 
content. tests it was necessary to correct the Heat transferred through the specimen 
Readings of thermocouple emf, total heat transfer for the heat trans- rd = oakan’ tne ce? = one 
heater voltages, and watt hour indi- ferred by the water vapor itself. fiat. stu per (square foot) 
cations were taken every half hour This correction included the heat of Warm side surface coefficient 
during normal working hours. This vaporization and the heat loss from 18.91 
gave consistent temperature and the vapor as it passed from a warm- 110.0 — 100.8 
power readings which were averaged er to a colder space. The Keenan ‘de react Btu per (square foot) (how 
for the calculations. and Keyes steam tables were used Cold stihe eurface cocficlent 
In the dry tests, 1, 2, 3, and 4 of throughout the computations. Where 18.91 
Table 1, there was no vapor transfer evaporation takes place from a sat- 61.6 — 49.5 


Table 1—Steady State Tests—Horizontal Heat Flowing Upward 
(0.795 in. Fibre board, 17 lb/cubic feet) 


Noumaer or Test 1 2 3 4 5 6 7 8 ” 10 1! 12 13 
Mean Temperature, Air to Air, Fahrenheit 390 7 59.2 63.0 77.1 58 5 81.5 10 6 ss 8 79 6 4 0 5 79 8 “0 
Ten perature, Hot Air, Fahrenheit sal pew 92 4 106 0 109 O so 2 10 1 71 0 89 0 1 2 72 3 00 0 110.0 100 ¢ 
Temperature, Hot Surface, Fahrenheit 61.6 s2 0 93 4 99 4 792 8 1008 61.2 79.3 (100.1 171 0 so 3 11008 4 6 
Temperature, Cold Surface, Fahrenheit 21.9 38.9 36.5 58.0 00 “8 23.3 41.3 62.0 22 2 2.0 61.6 401 
temperature, Cold Air, Fahrenheit 9.1 25.9 19 9 45.1 27 8 53.8 10.1 28 6 49.9 65 20 0 49.5 10 
Heat Transfer, Total, Btu per sq ft (hr) 18.37 | 20.61 | 27.23 | 20.44 | 20 57 | 20.38 | 19.40 | 21.25 | 23.59 00.62 | 21.87 | 24.85 36 62 
Heat Transfer, Vapor, Btu per sq ft (hr) 0.00 0 00 0.00 0.00 1.79 3.27 1.80 3.20 4 92 2.18 3.61 5.94 6.1 
Heat Transfer, Thermal, Btu per sq ft (hr) 18.37 | 20 61 | 27.23 | 20.44 18 78 | 17.11 17.60 | 18.05 | 18 67 | 18 44 | 18.26 | 18 91 30.49 
Hot Surface Coefficient, Btu per sq ft (hr) (deg).| 2.11 1.98 | 2.16; 2.13; 2.00; 2.06 1.80 1.86) 2.05 1.77 1.88 | 2.06 2.0 
Cold Surface Coefficient, Btu per sq ft (hr) (deg) 1.44 1.58 1.63 1 58 1 4 1.56 1.33 1.42 1 54 1.17 1.40 1.56 1.28 
Transmittance, Btu per ft (hr) (deg) wide 0.300 0310 0.316 0.320 0305 0.309) 0.289 0.299 0.315 0.280 0.2009 0.313 0.307 
sctance, Btu per sq ft (hr) (deg) 0.463 0.478 0.478 04964 0472 0 475 0464 0475 0 490 0.464 0.477 O 482 0.504 
‘ ctivity, (Btu) (in.) per (sq ft) (hr) (deg) 0.368 0380 O.380' 0.393 0.375 O 378 0.369 0.378 0.390 0.369 0.379 0.383 0 401 
Me an fem ture, Surface to Surface, Fahrenheit 41 8 60 5 65.0 78 7 58.5 82.8 42.3 60.3 81.1 2.1 61.2 81.2 4.4 
Moisture Content, Per Cent by weight 212 1 79 1 79 179 3.75 1.95 5 86 5.21 4.23 7.33 6.18 4.89 12.0 
Relative Humidity, Hot Air, Per Cent ° 32.0 40 58.0 45 47.0 63.0 57 .0 52.0 2 0 
vapor Pressure. Hot Side, mmHg 11.23 21.84 11 .27 19 OS 30 28 12.79 20 58 4.29 M25 
Relative Humidity, Cold Air, Per Cent 256 | 170 | 220 | 25.5 |135 | 490 | 25.2 | 155 21.6 
° Pressure, Cold Side, mmHg 099) 180) 039) 1.02) 1.24) 077) 102/ 140) 040 
Pressure Difference, mmHg 10.24 20.04 1088 18 06 | 29.04 12.02 | 19.56 | 32.89 33 88 
Transter, Grains per sq ft (day) 295.7 (544.3 (205.7 (527.5 (821.5 (357.8 (509 8 (9924 1041 7 
28 89 | 27.16 | 27.18 29 21 | 28.29 | 29.77 | 30.66 | 30.17 0.75 


ability, Grains per sq ft (day) (mmHg) 
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Fig. 3—Relationship of conductivity to mean temperature for 0.795-in. wood fibre board 
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Fig. 4—Relationship of permeability to vapor pressure difference for 0.795-in. wood fibre board 
1.56 Btu per (square foot) (hour) 0.482 Btu per (square foot) (hour) The variation of conductivity 
(degree) “Tree ; . ' 
— 18.91 tat — 0.482 X< 0.795 mean temperature is shown in fig 
Transmittance = - ' = 0.383 Btu (inches) per 3 and the permeability values ar 
. (square foot) (hour) (degree) ] 1 ; , oscyre 
110.0 — 49.5 Ms ’ 2 <ggpcahe pigtted against vapor pressur« 
0.313 Btu per (square foot) (hour) si il Sa ~— ference in Fig. 4. 
(cageee) 18.91 “9 992.4 Sg All of the tests in Table | 
Conductance yee 30.17 Grams per = imade when the specimen w: 
100.8 — 61.6 (square foot) (day) (mmlig) dynamic balance with the th 
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Fig. 5—Showing moisture absorbed by 0.795-in. wood fibre board subjected 


to constant humidity conditions 
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Fig. 6—Variation of thermal conductivity with moisture content for 0.795-in. 


wood fibre board 


and vapor conditions around it. The 
vapor flow into the specimen equaled 
the flow outward. The action of the 
material when it is dynamically un- 
balanced with conditions surround- 
ing it may also be of interest. Mois- 
ture can collect in or be driven from 
the specimen. Tests simulating 
these conditions were made by sub- 
jecting a sample containing 11 per 
cent moisture to air conditions of 
109.0 F and 55 per cent relative hu- 
midity on the warm side and 13.5 F 
ind 15 per cent relative humidity on 
the cold side. The sample gained in 
moisture content as shown in Table 
2 and Fig. 5. The average mean 
temperature of the specimen during 
this test period was 66.0 F. Fig. 6 
summarizes the data for this speci- 
men at a mean temperature of ap- 
proximately 66 F. The balanced 
points and tests 3, 11, and 13 clearly 
indicate that the conductivity is not 
ppreciably affected by the first 
even per cent moisture. It is known 

it the first moisture taken on by 

naterial is adsorbed, a layer of one 


molecule in thickness covering the 
surfaces of the fibres. This film does 
not behave as a free liquid and hence 
probably has very little effect on the 
thermal conductivity of the speci- 
men. Test conditions were such that 
absorbed moisture, or free liquid, 
did not accumulate in an amount 
sufficient to affect the conductivity 
until the 7 per cent point was 
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Table 2—Moisture Gain of Sample 


PER Hor CoLp 

CENT Con- Sur Sur Perot 
Days Morst-| pwuct- FACE FACE ABILITY 

URE IVITY Corr- | Corr- 


FICIENT FICIENT 


0.393 1.93 1 18 


0 11.1 

2 13.7 

5 17.1 0.411 1 sv 1 20 
6 17.6 

7 18.4 

8 19.0 0.431 1.03 119 
” 19.8 0.424 1.92 1.16 
2 217 

13 22.3 0 447 1 92 1 .25 
14 23.2 

15 24 2 0 460 2.00 1 24 
16 24.2 

19 25.1 

20 25 6 0 406 1.93 1.20 
21 25 8 0 468 1 04 1 21 
26 25 8 0 409 1 8S 1.25 4 O21 


Table 3—Moisture Loss of Specimen 


OURFAC!I 
Per Cent | Conpuct COEFFICIENTS 
Days | MoIsTURE IVITY 
Hot COLD 
0 25 8 0 469 1 88 1.25 
1 17 
2 47 
} 111 
6 10 
7 09 0 400 1 28 
Ss 4 
” 9.0 
12 8.5 
13 Ss .2 0 385 1 23 
10 7.7 0.378 1 34 
21 7.5 0.373 1 22 


reached. The unbalanced points cal 
culated for the specimen absorbing 
moisture were expected to be low. 
since the condensing moisture gives 
up its latent heat of condensation 
To study the procedure in the re 

verse direction a piece of % in. ply 
wood, 28 x 28 in., was placed on the 
warm side of the specimen to act as 
a vapor barrier. Air temperatures 
and humidities were held at the 
same values as before. This caused 
the specimen to lose moisture, Table 
3 and Fig. 7, and since the plywood 
had some thermal resistance the 
mean temperature of the specimen 


was reduced to 57 F. During this 
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Fig. 7—Showing loss of moisture by 0.795-in. wood fibre board subjected 


to constant humidity conditions 
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Fig. 8—Variation of thermal conductivity with moisture content for 0.795-in. 


wood fibre board 


test the evaporation of the moisture 
in the sample required heat and con- 
sequently the conductivities calcu- 
lated for the material in the unbal- 
anced state are higher than the ac- 
tual value. This is shown in Fig. 8 
where the curve was drawn by 
means of the slope of Fig. 6 and the 
conductivity value at 57 F mean 
temperature from Fig. 3. The value 
from test 5 is also plotted here since 
it helps to define the curve. 

The surface coefficients are given 
in Tables 1, 2, and 3 to show their 
magmiude and to indicate that they 
are sensitive to slight changes in 
surface air circulation since the tem- 
perature differences across the air 
films are relatively small. 

The use of the test equipment is 
not limited to testing individual ho- 
mogeneous materials, but can be 
used for any material or combina- 
tion of materials if a representative 
sample can be made to fit the effec- 
tive test area of the box. 
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DISCUSSION 


J. D. Bassirt, Ottawa, Canada: I 
have read the paper with great interest. 
The authors’ idea of measuring the heat 
transfer and the moisture migration 
through a material simultaneously is in- 
genious and their apparatus should lend 
itself to the investigation of many doubt- 
ful points in the theory of moisture mi- 
gration. The results which they give 
indicate that the apparatus is capable of 
considerable accuracy with regard to both 
thermal and moisture measurements. It 
is probably the first time that accurate 
measurements have been made on the in- 
fluence of moisture transfer on thermal 
conductance. 

I notice with interest that the perme- 
ability as given in the last line of Table 1, 
or in Fig. 4, shows a very small change 
with mean relative humidity or with va- 
por pressure difference so that for all 
practical purposes the vapor transfer can 
be assumed as proportional to the vapor 
pressure difference. This lends further 
support to the assumption that a theory 
of moisture movement developed on the 
basis of Fick’s Law can be used to eval- 
uate the migration of vapor in any struc- 
ture if the vapor pressures and _ the 
permeabilities of the materials are known. 
We are thus entitled to use the values of 
the permeabilities obtained from vapo- 
meter measurements for such calculations. 

In this respect it is necessary to state 
that, because of its simplicity and repro- 
ducibility, the vapometer test still seems 
to be the best for evaluating and for com- 
paring the permeabilities of different ma- 
terials. It is the counterpart of the hot- 
plate apparatus in thermal transmission 


work, It is in testing the application of 
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permeability coefficients to actual practi: 
that an apparatus such as that used 
the authors can be of great value. F 


instance, an apparatus of this natu 
could be used to determine if there a 
any conditions which might arise in pra 
tice where Fick’s Law would not ho! 
At present this seems doubtful. 
Another useful purpose for which su 
an apparatus could be used would be 
determine the conditions under whi 
condensation would occur within a stru 
ture. A series of experiments of tl 
nature would give a firm basis on whi 
to set a minimum standard for the p 
meability of vapor barriers. Finally t! 
apparatus might be adapted to obt: 
some data on the effect of cracks on t 
efficiency of vapor barriers—a subject 
which we are still at the guessing sta 
E. C. Luioyp, Lancaster, Pa.: 1 
conductivity of insulating material w! 
vapor is present has been for years 
moot point with those dealing with 
properties of materials used particula 
at temperatures below normal. This | 
per represents an excellent start in 
direction of a consideration of the in 
ence of contained moisture passage on | 
thermal conductivity, and it is to be ho; 
that additional work will be done wh 
will throw even more light on the subj 


than is done in this very excellent pape: 
Certainly the authors are to be congrat 


ulated on the start they have made t! 
far, and we hope that at a later date 
may hear from them with additional 
formation gained in the test equipm 
developed at the Engineering Experin 
Station at the Pennsylvania State ( 
lege. 


L. V. Teespare, Forest Products La 
oratory, Madison, Wis.: I am pleas« 
see this paper and wish I could spare t 


time to study it carefully at this ti: 


but we are engaged in national defens 


work and do not have the time to spa 











on other types of research. The apparatus 


used seems to be suitable for a varict 


of tests that should yield new informat 
of real value to those interested in 
and heat 


subject of 
through materials. 

Though I have not digested the pa 
carefully, there are a few points that 
would like to discuss briefly. Fis 
indicates that vapor movement is pro 
tional to vapor pressure differences 
our studies this principle seems to 
for materials of rather low vapor r« 
ance but not in the case of high \ 
resistance. In the latter type the \ 
transmission values were not reduced | 
portionate to reduced vapor pressure 
ferences. 

It may be true that on account otf 
low density of the fiber board its co: 
tivity is not appreciably affected by 
first 7 per cent of moisture. In the 


vapor movenit 


ASHVE Jounnat Sect 


yn 





wood having a density of 0.5 at 7 per 
nt moisture content the calculated 
nductivity is 10 per cent greater than 
0 per cent moisture content. 


Joun James, New York, N. Y.: In 
.ddition to the two major forces of vapor 
transfer transmitted through building in- 
ylation cited by the authors, is the mi- 
eration of moisture through porous mate- 
rial due to the influence of convection 
currents. It is fortunate that the apparatus 
has been designed so that the box can be 
rotated through any angular position with 
the horizontal, as it is probable that vary- 
ing results of moisture travel will be 
observed with porous specimens located 
in a vertical position as contrasted with 
the horizontal when the heat and mois- 
ture flow is from the inside of the box to 
the outside. 





BENJAMIN FRANKLIN, 
PATRON SAINT OF HEATING 


The twentieth century, so far as 
living conditions go, is by far the 
most comfortable era of all time. 
A hundred and fifty to two hundred 
years ago, stuffy rooms with warmth 
only in front of the fireplaces, cold 
draughts seeping in at the edges, 
with ventilation that was inadequate 
and unhealthy, and with heating 
that was dangerous, were the rule. 
It was Benjamin Franklin, jack of 
all trades and master of all, who 
took the first steps toward improv- 
ing these conditions. 

By making life safer and more 
comfortable for his contemporaries, 
Franklin laid the foundation for the 
elaborate systems of heating, air 
circulation, and humidifying of air 
that are familiar today. 

A uniformly warm room was un- 
known in Franklin’s time. When 
very cold, people were obliged to 
huddle around the fireplace, where 
part of them was half scorched, 
while the other part remained icy. 
Franklin introduced warm rooms 
with his invention of the cast iron 
stove which had an arrangement of 
draughts for a more even distribu- 
tion of heat. Eighteenth century 
eyes smarted from smoke that 
poured into rooms, while the heat 
escaped up the chimney. Franklin 
invented a form of fireplace damper 
which permitted a more comfortable 
(distribution of heat and eliminated 
s0ke. To decrease the fire hazard 

m the roaring blazes in the large, 


open fireplaces, he made a study of 
chimneys and thought out their 
proper construction. 

These advances of Franklin still 
endure, though sometimes in more 
developed forms. 

Present warm-air heating systems 
derive from his original invention of 
the Pennsylvanian Fireplace (or 
Franklin Stove),' in which the heat 
from an open fireplace, after ascend- 
ing, was made to descend before 
escaping through the chimney, thus 
heating currents of fresh air as they 
entered the room. Modern fireproof 
chimneys are based on his studies 
and observations, described in “On 
the Causes and Cure of Smoky 
Chimneys.” And the technique of 
heating large buildings was first de- 
scribed by Franklin in a letter which 
explained the movements of air cur- 
rents, the best method of heating 
them, and planning for proper ven- 
tilation. 

Franklin also evolved and de 
scribed a stove which burned pit 
coal and consumed all its smoke in 
the chimney. This operated on the 
principle of the siphon, so that fire 
was made to draw downward, con- 
suming its own smoke. It burned 
either coal or wood. 

A life-long interest in evaporation, 
which proved the possibility for get- 
ting freezing temperatures in the 
hottest weather, began for Franklin 
when he noticed that sailors tested 
the direction of the wind by wetting 
a finger and then testing which side 
felt coolest in the breeze. 

In practice, he insisted upon good 
ventilation, and in numerous letters 
and articles, ridiculed the contem- 
porary prejudice against fresh air 
and pleaded for more open windows. 
His own home incorporated ventila- 
tion facilities far in advance of his 
time. There were unique heating 
provisions as well. In the library, 
for example, there was placed “be- 
low the grate on the hearth, a small 
iron plate or trapdoor. When this 
door was raised, a current of air 
from the cellar rushed through to 
rekindle the fire.” 

The contributions Franklin made 
to the field of neating and ventila- 
tion* are only one phase of the many 
services he performed for the benefit 
of humanity. Franklin never made 
any money from any of his inven- 
tions. He believed that such things 

‘ASHVE Transactions, Vol. 19, 1913. 


2The Amazing Benj. Franklin, J. Henry 
Smythe, Jr. (Stokes, 1929) 
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should be donated to the public and 
refused to take out patents on them 
His interest in heating and ventila 
tion came, in addition to simple 
scientific curiosity, from his desire 
to make existence happier and more 
comfortable for people. The great 
progress in this field over the last 
century has been built upon his 
findings and has amply fulfilled his 
ambition to create healthy and com 
fortable living conditions. 

Benjamin Franklin is the patror 
saint of the AMERICAN SOcIETY OF 
HEATING AND VENTILATING ENG! 
NEERS and it is significant that the 
Society has carried on the tradition 
of fundamental research in this field 
so well exemplified by lranklin 

A committee has recently been 
formed by the Franklin Institute in 
Philadelphia to recall to Americans 
the greatness of Franklin and his 
continuing contributions to many 
fields of endeavor. This National 
Franklin Committee has compiled 
material, which is available to in 
terested groups and details will be 
furnished by the committee, Ben 
jamin Franklin Parkway at 20th 
Street, Philadelphia, Pa 


PHILADELPHIANS HOLD 
MEETING 


May 14, 1942. The regular meet 
ing of the Philadelphia Chapter was 
held at the Philmont Country Club, 
Philadelphia, and all facilities of the 
Club were made available to the 85 
members and guests present. 

After an excellent participation 
on the golf course, together with 
sound engineering in the handicap 
system, 33 members were eligibl 
for awards. 

Following dinner, the meeting 
was called to order by Pres. H. B. 
Hedges, and in accordance with th 
custom, it was moved and seconded 
that the reading of the minutes and 
the treasurer’s report be dispensed 
with. M. F. Blankin read a resolu 
tion prepared to indicate the Chap 
ter’s sympathy for the family of the 
late R. C. Bolsinger and its appre 
ciation of his service to the Chapter 
and Society. The assembly stood 
a moment in silence in honor of his 
memory. 

President Hedges turned the 
meeting over to the newly elected 
president, H. H. Mather, with an 
expression of appreciation and 





ros 








thanks for the cooperation of the 
Chapter during the year. A token 
of appreciation by the Board of 
Governors was presented to Mr. 
Hedges, 

At the conclusion the new officers 
were introduced and a_ vote of 
thanks for the excellent service at 
the Club and the general enjoyment 
of the day was tendered to Mr. 
Sheffler. 

W. P. Culbert then awarded the 
various golfers for their skill on the 
golf course, followed by adjourn- 
ment at 9:45 p.m. 


DELTA INSTALLS NEW 
OFFICERS 

June 9, 1942. The regular lunch- 
eon meeting of the Delta Chapter 
was held at Arnaud’s Restaurant, 
New Orleans, and 16 members and 
guests were in attendance. The 
meeting was called to order by Pres. 
G. C. Kerr, and the minutes of the 
previous meeting were dispensed 
with, 

The installation of officers was 
announced by E. E. May, chairman 
of the nominating committee and 
the following were inducted into 
office : 

President—G, C. Kerr 

Vice-President—F. D. Graham 

Secretary ae, «6 Cressy 

Treasurer—J. J. Friedler, Jr. 

Board of Governors-——-G,. F. May, A. L. Dun 
lap, Fritz Gutknecht. 


Mr. May then reported on the 
work of the special blackout com- 
mittee, which is studying all avail- 
able data and is cooperating with 
the local Civilian Defense Office in 
covering all conceivable conditions 
affecting the ventilating problems 
during blackouts. 

J. J. Friedler, Jr., spoke briefly 
about his experiences with priori- 
ties, which were enjoyed and ap- 


preciated by his audience, after 
which the meeting was adjourned. 
MASSACHUSETTS 
MEMBERS MEET 


May 10, 1042. The Massachusetts 
Chapter held its monthly meeting 
at the Massachusetts Institute of 
Technology and 30 members and 
guests attended. President Brinton 
called the meeting to order. 

The treasurer was instructed to 
buy a $100.00 Defense Bond, and 
the meeting was turned over to 
W. T. Jones, who presented Fred- 
erick D. B. Ingalls with a certificate 
of Life Membership in the Society 
awarded to him at the January 1942 
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Mr. Ingalls was 
also voted a Life Member in the 
Massachusetts Chapter. 

Donald Blair was introduced as 
the guest of the evening and he 
spoke on the heating system man- 
agement and cost control, which was 


Council Meeting. 


an interesting presentation. He 
brought out the need for a common 
language to bring the operating 
men and managers of plants to- 
gether, and showed how it could be 
done. 

After an informal discussion Mr. 
Blair was given a rising vote of 
thanks. 

The following were elected to 
serve the Massachusetts Chapter for 
the coming year: 

President—E. G. Carrier 

Vice-President—F. R. Ellis 

Secretary-Treasurer—R. T. Kern 

Board of Governors—Q. J. Ahearn, F. R 
Ellis and G. B. Gerrish. 


FBI REPRESENTATIVE TALKS 
AT NORTH CAROLINA 

May 8, 1942. The North Caro 
lina Chapter of the Society held its 
annual spring meeting at Thacker’s 
Restaurant, Charlotte, and following 
dinner the group was addressed by 
Edward Scheidt, director of the 
Southern District office of the Fed- 
eral Bureau of Investigation in 
Charlotte. Mr. Scheidt’s talk was 
timely and extremely interesting, 
dealing with some of the methods 
used in counter-espionage and 
stressing the importance of constant 
alertness on the part of everyone. 
From his narration of the events 
leading to the apprehension of the 
Charles Sebold ring it became 
evident that under the FBI this 
country has the most effective ma- 
chinery in its history for counter- 
espionage. 

The business meeting followed 
with the nominating committee re- 
port, and it was moved and sec- 
onded that the nominees be elected 
by acclamation, and the following 
were announced as the newly elected 


officers : 

President—E. R. Harding 

Vice-President—L. L.. Vaughan 

Secretary-Treasurer—F. J. Reed 

Board of Governors—E. H. Brandt, Jr., F 
E. P. Klages, W. M. Wallace, II (and pres 
ent officers). 

The annual reports were submit- 
ted by the various committee chair- 
men and there were no comments 
on any. 

In view of the wartime condi- 
tions, which place an extraordinary 
demand on the time of those mem- 
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hers not called into the armed s« 

ice, as well as the growing dciftk : 
ties of transportation, it was reall F 
that attendance at future mx 
ings might be very small; yet it \ 
felt important that these meeti 
continue. Consequently, it 
moved and unanimously pass 
that “any By-Law or Rule now 
force be suspended for the durat 
of the present war if the By-! 
or Rule shall technically limit 
prohibit the transactions of nor 
or necessary business or pr 
function of the Chapter, for 
preservation of the Chapter. 
presiding officer, with the con: 
of those present at any reg 
meeting may decide upon the 
cessity for such suspension.” 

The meeting was then thr 
open to an informal discussion 
the 20 members and guests i 
tendance. 

PACIFIC NORTHWEST 
INDUCTS OFFICERS 

May 12, 1942. The regula: 
monthly meeting of the Pa 
Northwest Chapter met at 6:30 wit 
36 members and guests in atte: 
ance. 

After dinner the minutes of 
last meeting were read and 
proved and the Secretary read 
report. The auditing committ 
gave a report stating that eve: 
thing was satisfactory and the books 
were in good shape. 

Prof. E, O. Eastwood, president 
of ASHVE, told about his last 
trip East and expressed his appr 
ciation to the local chapter for 
interest and communications sen! 
him. Mrs. Churchill, a nurse fro 
London, England, was introduce: 
and told of some of her experiences 
during raids. She gave a very inte! 
esting talk, giving a very vivid p 
ture of what happens during an a 
raid. 

Pres. F. J. Pratt thanked th . 
program committee for the wor! 
they had done this year and 
sented H, T. Griffith, the incoming 
president, with a lapel pin, and 
gavel as the official token of th 
presiding officer. 

President Griffith made a s 
speech and called on the other of 
cers to say a word or two. A st 
ing: vote of thanks was give! 
retiring president for his work 
ing the past year. With no fur! ie! 
business the meeting adjourne 
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In Memoriam 
John F. Hale 


Whereas, the Officers and Council of the American Society of Heating 
and Ventilating Engineers learn with sincere sorrow of the death on May 29, 
1942 of their beloved fellow member and past president, John F. Hale, and } 

Whereas, the Society has lost one of its staunch leaders who guided it 
during two of its early years of development, encouraged and participated in 
the organization of its first local chapter and has witnessed its progress to a 
position of world wide influence, and 

Whereas, his ability as an engineer and executive has earned a wide 
circle of friends and his generosity and deep sense of service to his fellowmen 
has aided in the professional advancement of many to whom he gave wise 
advice and counsel, 

Therefore, Be it Resolved, that we, the members present at the Semi- 
Annual Meeting 1942 in St. Paul, Minn. hereby extend our deepest sympathy 
to his sorrowing family and pay tribute to his kindly, sympathetic and friendly 
nature which has endeared him to all of our members, and 

Be it Further Resolved, that this resolution of condolence be recorded in 
the proceedings of the Society and a copy sent to his family, so that they may 
know in what great esteem his memory is held. 


eRe 








J. Irvine Lyle 


Whereas, the Officers and Council of the American Society of Heating 
and Ventilating Engineers learn with profound sorrow of the death on June 
7, 1942 of its beloved fellow member and past president, J. Irvine Lyle, and 

Whereas, in his passing the Society has lost one of its most outstanding 
members, whose vision, unselfish devotion and untiring labors as an officer 
and committeeman in establishing our research laboratory, have left a last- 
ing impression on the development of the Society and the advancement of the 
art of heating, ventilating and air conditioning, and 

Whereas, he was a pioneer in his profession, an engineer of proved abil- 
ity, a brilliant leader and a loyal friend, whose many fine traits of character 
endeared him to all of our members, 

Therefore, Be it Resolved, that we, the members present at the Semi- 


Annual Meeting 1942 in St. Paul, Minn. hereby express our deepest sympathy 
to his family in their sorrow and acknowledge our great debt for his liberal 
contributions that have brought honor and prestige to the Society, and 

Be it Further Resolved, that this resolution be inscribed in the pro- 
ceedings of the Society and a copy presented to his family so that they may 
know the high esteem in which his memory is held. 





W. L. FLEISHER, Chairman 
E, K. CAMPBELL 
J. F. COLLINS, JR. 

June 15, 1942. 








SY SAT GS RRR nN eR 


ileavinc, Prpinc & Arm Conpirioninc, Serrempen, 1942—ASHVE Journat Section 581 

















The Constitution of the Society, as now amended, requires the following mode of procedure in voting on applicants for men 
bership in the Society. All applications for membership are to be sent to the Secretary and the names of applicants and their refe: 
ences shall be printed in the next issue of the JourNAL of the Society or sent to the members in other approved manner as ordere 
by the Council. When replies are received from references, the Candidate’s application shall be submitted to and acted upon by t! 
Committee on Admission and Advancement as soon as possible. 

When the Committee on Admission and Advancement has acted favorably upon a Candidate’s application and assigned h 
grade, the Council shall vote upon the election of the proposed Candidate for membership by letter ballot. During the past mont 
17 applications for membership have been received and the names of these men and their sponsors are published in the following li 

Members are requested to scrutinize the list with care. The Committee on Admission and Advancement, and in turn, t! 
Council, urge the members to assume their share of responsibility of receiving these candidates into membership by advising the 
Secretary promptly of any whose eligibility for membership is in any way questioned. 

All correspondence in regard to such matters is strictly confidential, and is solely for the good of the Society, which it is th. 
duty of every member to promote. 

Unless objection is made by some member by Sept. 15, 1942, these candidates will be balloted upon by the Council. Th 
elected to membership will be notified by the Secretary immediately after election. 











CANDIDATES REFERENCES 
Proposers Seconders 
BAECHLIN, ALrrep C., Jr., Engr., Western Electric Co., Bayonne, D. T. Buck W. A. Janos 
ae) A. R. Mumford Paul Lindholm (Non-mem 
Becker, Roy F., J., Pres., Oil Burner Service Co., Minneapolis, C. O. Carlson H. M. Betts 
Minn. EK. L. Knowles William McNamara 
Bemis, Witrrep A., Sales Engr., N. O. Nelson Co., St. Louis, L. R. Szombathy FF. E. Carlson 
Mo. D. FP. Hyde }. S. Malone 
Brown, WiLi1AM L., Jr. Co-Owner, Brown Bros. Plumbing & G. F. Altemueller M. F. Wooten, Ir. 
Heating Co., Durham, N. C. F. J. Reed C. E. Petty : 
Bryan, WILLIAM L., Jr., Research Engr., York Ice Machinery W. E. Zieber G. B. Priester i. 
Corp., York, Pa. G. L. Tuve E. S. Theiss e 
CALNAN, Dantet J., Field Repr., Electric Furnace Man, Inc., F, L. Hilder H. F. Eastwood & 
New York, N. ¥ C. H. Hall R. T. Demarest a 
Davis, Ctemant A. L., Department Megr., Sales Engrg., John F. A. Sheppard W. L. Cassell e 
H. Kitchen & Co., Kansas City, Mo. J. H. Kitchen F. A. Kitchen is 
E1cnHo.tz, Meryt V., Dist. Megr., Ilg Electric Ventilating Co., J. H. Volk \. C. King 
Wauwatosa, Wis. A. R. Podolske J. S. Jung . 
Futmor, Ira P., Owner, Air Conditioning Co. of Southern Cali- Harrold English A. J. Hess A 
fornia, Los Angeles, Calif. H. B. Lauer E. H. Kendall 
HorssurGH, BALFour J., Dist. Repr., Johnson Temperature Reg- G. L. Wiggs L. A. Hood r 
ulating Co. of Canada Ltd., Montreal, Que., Canada. C. W. Johnson A. E. Watts } 
Kayan, Cart F., Asst. Prof. Mech. Engrg., Columbia Univer- E. Lucke Francis Hodkinson ¥ 
sity, New York, N. Y. John Everetts, Jr. John James X 
Meyers, Cart F., Sales & Engrg., Coblentz Equipment Co., Erie, William Goodman G. H. Anderegg * 
Pa. S. W. Strouse Herman Seelbach, Jr. i 
O’DanieL, JAMes A., Prop., Maple City Furnace Co., Monmouth, H. A. Soper W. M. Romine (Non-men 4 
Ill, R. P. Whitmer D. M. McMichael 
(Non-member ) 
Orson, Ertinc O., Service Engr., Oil Burner Service Co., Min- C. O. Carlson H. M. Betts 
neapolis, Minn. E. L. Knowles William McNamara 
RicHARDSON, WALTER A., Engr., Thorn & Hoddle Ltd., London, W. L. Swain H. C. Barratt (Non-mem 
S. W. 1, England. G. R. Jackson J. B. Weed (Non-member) 
Scuuster, Paut H., Chief Heating Inspector, Corps of Engi- W. A. Russell M. G. Tieman 
neers, Post Utilities, Camp Chaffee, Ark. P. C. Leffel C. E. Kuhn 
Tanzer, Guy J., Hotel Wellington, N. Y. S. R. Apt E. O. Marty 
T. F. Shelldrop Barnett Braslow (Non-mem 





bal 














In the past issues of the JouRNAL of the Society the names of the following men were listed as Candidates for Membership. 
membership grade of each Candidate has been assigned by the Committee on Admission and Advancement and balloted upon by th 
Council. We are now instructed by the Council to post herewith, as required by Art. B-III, Sec. 8, of the By-Laws, the follow 
ing list of candidates elected : 


MEMBERS 
Burns, Frep C., Mgr., Kewanee Boiler Corp., Kansas City, Mo. Moter, WittiAM H., Dist. Engr., Governair Corp., Dallas, Tex ; 
( Reinstatement ) (Reinstatement) 
Dupuis, Josepu E. R., Branch Mgr., Trane Company of Can- Pearce, Epwarp A., Engr. & Chief Draughtsman, E. Wingfield 
ada, Ltd., Montreal, Que., Canada (Reinstatement) Bowles & Partners, Northwood, Middlesex, England. 


ION 
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Satrer, Stanton W., Heating Specialties, Engineering Equip- 
ment Co., Ltd., Montreal, Que., Canada. 


Suetpy, ALEXANDER W., Engr. & Partner, Shelby-Skipwith, 
Inc., Memphis, Tenn. 
ASSOCIATES 
Beers, Louris N., Heating Engr., W. T. Andrew Co., Detroit, 
Mich. 


toweNn, Leroy F., Gate City Petroleum Co., Kansas City, Mo. 


FarRBMAN, Leonarp, Engr., M. Farbman & Sons, Inc., New 
York, N. Y. (Reinstatement) 
GILLILAND, Lestey L., Operating Engr., Gadsden Ordnance 
Plant, Gadsden, Ala. 
Wicut, Epwarp A., Prof. of Library Education, Peabody Col 
lege, Nashville, Tenn. 
JUNIOR 


Nation, Ostin, Assoc. Engr., U. S. Engineering Defense Div., 


Denison, Texas. 








Sa Officers, Couns it and. Committo 








AMERICAN SOCIETY OF HEATING AND VENTILATING ENGINEERS 
51 Madison Ave., New York, N. Y. 


OFFICERS 
Presidemt...cscccees cueedn6ne6ob 0065666600606 - .E, O. Eastwoop 
Gs os cate dodeatenesensdndstenetesnes M. F. Brankin 
i. 0s 6 6 cacocceeh vbvecces cabhevecosess S. H. Downs 
RE, 6 oo ce dda desecesoncdéeeteubesssvenee E. K, Campsecr 
Pere mdabccaddveovserecevovccccesencosenevecs A. V. Hutcuinson 
Technical Secretary... .ccccccccccccccccccccccccccesccvesss Joun James 

CouNcIL 


E. O. Eastwoop, Chairman M. F, Branxin, Vice-Chairman 


Three Years: L. G. Mrrver, A. J. Orrner, A. E. Sracey, Je, B. M. 
Woops. 

Two Years: A. P. Kratz, W. A. Russert, L. P. Saunpers, C. Tasxer. 

One Year: J. F. Cortins, Jr., W. L. Fretsmer, E. N. McDonwne t, 
T. H. Urpaut, C.-E. A. Winstow, F. C. McIntosu, Ex-Officio. 


CounciL COMMITTEES 


Executive—W. L. Fleisher, Chairman, A. J. Offmer, A. E. Stacey Jr. 
Finance—E. N. McDonnell, Chairman, J. F. Collins, Jr., C.-E. A. Winslow. 
Membership—W. A. Russell, Chairman, M. F. Blankin, B. M. Woods. 
Standards—S. H. Downs, Chairman, L. G. Miller, C. Tasker. 
Meetings—A. P. Kratz, Chairman, L. P. Saunders, T. H. Urdahl. 


Apvisory CoUNCIL 


W. L. Fleisher, Chairman; Homer Addams, D. S. Boyden, W. H. Carrier, 
S. E. Dibble, W. H. Driscoll, F. E. Giesecke, H. P. Gant, E. Holt 
Gurney, L. A. Harding, H. M. Hart, C. V. Haynes, E. Vernon Hill, 
John Howatt, W. T. Jones, D. D. Kimball, G. L. Larson, S. R. Lewis, 
Thornton Lewis, J. F. McIntire, F. B. Rowley and A. C. Willard. 


SpeciAL COMMITTEES 


Admission and Advoncenens-—heste W. Gray, Chairman (one year); E. P. 
Heckel (two years), T. T. Tucker (three years). 


ASHVE-ASTM-ASRE. anh Committee on Thermal Conductivity: F. C. 
flonghten, ae C. B. Bradley, H. C. Dickinson, R. H. Heilman, 
. R. Queer, F. B . Rowley, a. Taylor and G. B. Wilkes. 


are IES Joint Committee on Lighting and Air Conditioning—H. M 
cp Chermee W. R. Beach, B. C. Candee, W. G. Darley, C. L. 
Kriba’ : aky a " Rutherford, Jr. 


Ciafeer Metatlone—J. F. Collins, Jr., Chairman; Lincoln Bouillon, M. M. 
ivar 


ae and By-Laws—Albert Buenger, Chairman, L. T. Avery, R. H. 
rpenter 
Committee on Code for Testing Surface Coils Jt Heating and Cooling— 
. A. McKeeman, Chairman; Tom Brown, E. Hogan, H. F. Hutzel, 
- a ah A. F. Nass, S. F. Nicoll, M. Noble. L. P. Saunders, and 
iley 


Committee on Safety Beostations for Heating, Ventilating and Air Con- 
ditioning “Systema A. Hollister, Chairman; F. H. Buzzard, B. F. 
McLouth, ow LY and C. H. Randolph. 


Committee on ASHVE Code for Testing Air Cleani «4 

~ Howatt, Chairman; O. W. Armspach, J. L. Blackshaw, R. S. Dill, S. P. 

ene, S. R. Lewis, Arthur Nutting, G. W. Penney, F. B. Rowley, 
Waggoner, and Dr. Leonard Greenburg, Ex-Officio. 


Guide, Publication—A. J. Offner, Chairman, P. D. Close, S. Konzo, C 
Leopold, G. L. Tuve. 


F. pe Anderson Award—M. F. Blankin, Chairman, W. H. Carrier, J. D 
Kroeker, J. F. McIntire, F. B. Rowley. 


Joint Committee on Standards for Residence Heating—L. FE. Seeley, Chair 
man; R. S. Dill, S. H. Downs, H. L. Dryden, J. G. Eadie, H. C. Meyer, 
Jr., R. K. Thulman, T. H. Urdahl, and H. Vermillyea 

Joint Committee to Study Uniform Methods of Heat Loss Calculation 
P. D. Close, Chairman; A. P. Kratz, J. P. Magos, G. P. Nachman, 
A. F. Nass. 

Joint Committee on Weather Statistics—J. F. Collins, Jr.. NDHA, Chair 
man; F. H. Dewey, OBJ, C. M. Humphreys, ASHVE, S. Konzo 
NWAHACA, Raymond Little, AGA, Dr. E. Dillen Smith, U. S. Weather 
Bureau. 

Publication—James Holt, Chairman (one year); C. H. B. Hotchkiss (two 
years), J. H. Walker (three years). 


War Service Committee—B. M. Woods, Cheirman, W. A. Danielson, 
W. L. Fleisher, E. Holt Gurney, Thornton Lewis, A. C. Willard. 


NOMINATING COMMITTEE 1942 


Chapter pPagrenentashs e Alternate 

Atlanta T. T. Tucker A. H. Koch 
Cincinnati Cc. E. Hust Albert Buenger 
Connecticut L. E, Seeley Stanley Hart 

Yelta L. V. Cressy J. S. Adair 
Golden Gate Cc. E. Bentley : 
Illinois M. W, Bishop E. M. Mittendorff 
lowa Perry LaRue F. E. Triggs 
Kansas City M. ir Rivard W._A. Russell 
Manitoba R, L. Kent I. McDonald 
Massachusetts J. W._ Brinton Earl G. Carrier 
Michigan 1; §. S. Kilner M. B. Shea 
Minnesota . Backstrom N. D. Adams 
Montreal A. ii. Peart E. W. Twizell 
Nebraska Henry Kleinkauf W. R. White 
New York — {oser Wheeler, Jr H. H. Bond 
North Carolina NV. M. Wallace II F, J. Reed 
North Texas R. K. Werner . A, Bishop 
Northern Ohio C. A. McKeeman . M. H. Kaercher 
Oklahoma J. H, Carnahan E. F. Dawson 
Ontario D. O. Price H. R. Roth 

egon E. E. Carroll B. W. Farnes 
Pacific Northwest H. T. Griffiths M. J. Hauan 
Philadelphia H. H. Mather 
gy Cc. M. Humphreys y. Lee Moore 
St. C. F. Boester . H. Carter 
South Texas A. M. Chase, Jr. k M. Spencer 
Southern California A. J. Hess H. H. Bullock 
Washington, D. C. F. A. Leser T. H. Urdahl 
Western Michigan L. G. Miller T. D. Stafford 
Western New York W. R. Heath 
Wisconsin W. A. Ouweneel D. W. Nelson 


COMMITTEE ON RESEARCH 


F. C. McInrosn, Chairman 

C.-E. A. Winstow, Vice-Chairman F. C. Hovcuten, Director 
J. H. Warxer, Technical Adviser A. C. Fretpner, Ex-Officio Member 

Three Years: C. F. Boester, J. A. Gorr, W. E. Herser, C. A. McKee 
man, C,-E, A. Winstow. 

Two Years: C. M. Asuiey, M. K. Fanwestocx, H. Kinc McCarn, F. C 
McIntosu, T. H. Urpanw 

One Year: Putrre Dainxer, Axer Marin, A. FE. Sracey, Je., J. H 
Van Avsspurs, J. H. Wacker. 

Executive Committee: F. C. McIntosh, Chairman; C. M. Ashley, M. K. 


Fahnestock, T. U. Urdah!. C.-E. A. Winslow. 
Finance Committee: C. F. Borster, Chairman. 
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